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use  a  CUSH  CRAFT  ANTENNA! 


Whether  you  are  .   .   . 

TRACKING  SATELLITES 

MOON  BOUNCING 

DX-ING 

RAG  CHEWING 

WINNING  CONTESTS 

.   .   .   you   will   do  it  better^   more 
efficiently,  and  at  a   lower  cost  v/ith 

a  CUSH  CRAFT  ANTENNA. 


YOU  WILL  HAVE  A  SIGNAL  THAT 
REALLY  RADIATES  WHEN  YOU  BUY 
CUSH  CRAFT  .  .  .  THE  ANTENNAS 
WITH  A  "PATTERN  OF  FIRSTS"  IN 
AMATEUR   COMMUNICATIONS. 


1 


ANOTHER 

CUSHCRAFT 

FIRST! 

SQUAIO  's  o  *ull  half  wave,  horizontally  polaraed, 
omrii^directjonal  anfenno,  Oufsi^andmg  alt  around  per- 
formance ii  achieved  through  a  360""  pattern  with  no 
deep  nulls.  The  square  shape  allows  full  electrical 
length  in  compact  dimensions.  Direct  52  ohm  Reddi 
Match  feed  provides  ease  of  tuning  and  broad  bond 
coverage- 

The  6  meter  Squalos  ore  completely  universal  for 
mounting  anywhere.  They  are  packaged  with  rubber 
suction  c\jpi  foT  car  top  mounting  ond  a  horizontol 
center  support  for  mast  or  tower  mounting.  The  10— 
15—20  ond  40  meter  Squalos  ore  designed  for  mast 
or  tower  mounting*  Squato  is  Ideof  for  net  control, 
monitoring^    or    general     coverage. 


MODEL   NUMBtB 
ASa-2 

ASO  to 

Dsa-1 1 

ASO^I  5 
ASa-20 
4SQ4Q 


DESGRIPTiON 
2  Mater  10"  square 
30^/  square 
50"  square 
50"  square 
aS"  square 


e  Meter 
10  Meter 
t1  Meter 
15  Meter 


20  Meter  100"  square 

40  Meter  192"  stjuare 


NET  PRICE 

$   8.45 

12.50 

19.50 

19.50 
23.50 
29.50 
66,50 


SQUALO  TREE 


Design   a    complete   muiti   bond   on^ 
tenna    system    to    meet    your    own 
requirements.      Squalos      con      be 
mounted   one  above  the  other  or 
above   existing    beams  on    a    sin- 
gle  mast*  The  Squofo  tree  is  a 
horizonfally     polorisEed,    omnidi- 
rectional   system    in    any    com- 
bination   of   the   6   through   40 
meter     amateur     bonds.     The 
Squalo  tree  takes  a  minimum 
o mount    of    space,    and    does 
not     require     extro     radials, 
ground     wires,     or     rotators 
common       to       most       multi 
band    systems. 


BUY   FROM  YOUR   DISTRIBUTOR 

OR   WRITE    FOR    FREE    CATALOG 
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Europe    on    Two?  .      W7 SMC/6 

Get  ready  for  Oscor  If  I, 
Letter    from    Gus  W4BPD  AC5H 

Beginning  73's  monthly   letter  from  the   DX  King, 

I   KW   PEP    W9EWL  0 

81  1  's  in  Q  small   box. 
6  Meter  Heterodyne  VFO  Transmitter  KICLL 

A  imple,  stable,  eosy-to- build  transmitter  from  Bi 

Kostless   Keyer    ,..,.. ,  ,  ,  ,    W8MQW        .     . 

Well,  maybe  not  kostless^  but  klose  to  it. 
Double    Hula    K2ICF,  6 

A  smalt  new  ani-enna.  Looks  like  a  halo,  but  good  for  HF. 
Propagation     Nelson 

Looks  like  an  interesting  month 
Special    SSB    Transceiver   Section  

All  the  dope  on  all  the  HF  SSB  transceivers* 
loAR  News      .  .  , WA4PDX 

What's  new  with  the  Institute. 
Versatile  Code  Monitor .  .  .W8GXU    

Transistorized  with  p.c.  boards  yet, 
432  mc  Noise  Generator      .W6GXN 

So  you  thmk  your  converter  has  a   noise  figure  of  3   db? 

KWS-1     on    VHF  W4API 

it  adapts  easily  for  use  with  transmitting   converters. 

Amateur,   Spare   that   Meter    W8BPY 

And  a  chuckle  with  K3SUK, 
Transistor  RF  Power  Amplifier  Design       WA2DJU 

This  month's  technical  article  is  o  first  in  the  ham  field 
Some  Worthwhile  Seneca  Modifications   .    K6VNT 

To  improve  its  fine  performance. 
Two  Meter  Low  Noise  Transistor  Converter  Rohde  .  . 

From  our  European  correspondent, 

A  Novel  AFSK  Oscillator  K8ERV 

For  the  VHF  RTTY'er. 

Signal  Generator  for  VHF   and   UHF    .  .      KICLL 

You'll  have  to  turn  to  page  70  for  the  real   title. 

Converted   Converter    . W3ZFJ        ... 

Turn  thot  old  converter  into  a  receiver. 

73  Tests  the  Galaxy  V      ,  W2NSD  M 

And  is  happy  with  it- 
Unusual   Philological    Diversion    K2PIJ 

Sometimes  known   by  other  names. 
Caveat   Emptor?      

Send  in  your  ad  now.  CE  works! 
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never  say  die 


OK  fellows,  I've  got  you  liglit  where  I 
want  yon.  While  IVe  been  pot  shotting  away 
at  the  ARRL  from  up  here  in  the  wilds  of 
New  Hampshire  from  my  lofty  perch  on  73 
Mountain,  my  cohorts  have  been  busy  making 
arrangements  for  me  to  step  in  and  take  over 
the  League  and  run  amateur  radio  as  my  own 
personal  empire. 

My  man  on  the  ARRL  Executive  Committee 
has  thrown  dust  in  the  other  eyes  ...  a 
simple  matter,  really  .  ,  .  and  that  detested 
Aiticle  12  of  tlie  ARRL  Articles  of  Association 
lias  been  thrown  out  the  window,  I  thought  we 
might  have  a  battle  getting  it  dumped,  but 
there  was  nothing  to  it,  I  sat  up  here  telling 
them  liow  awful  it  would  be  to  have  Dannals 
on  the  Board  of  Directors  and  thev  went  ahead 
and  moved  heaven  and  earth  and  got  him  on, 

Article  12?  Oh,  that  was  that  old  hangover 
from  the  early  davs  of  ham  radio  w^hen  ever\  - 
one  wonied  that  someone  would  use  the 
League  for  commercial  purposes. 

Article  12  states:  *'No  person  shall  be  eligible 
for  the  office  of  Director,  Vice-Director  or 
President  who  is  commercially  engaged  in  the 
manufacture,  sale  or  rental  of  radio  apparatus 
capable  of  being  used  in  radio  communication 
or  commercially  engaged  in  the  publication  of 
radio  literature  intended  in  whole  or  in  part 
for  consumption  by  radio  amateurs/' 

So  I  had  to  wait  until  they  tlirew  that  one 
out  before  I  could  announce  for  Diiector^ 
and  scheme  my  way,  with  some  inside  help, 
onto  the  Executive  Committee,  He,  he. 

Article  12  stood  in  the  way  of  Daimals  being 
accepted,  so  Ai tide  12  got  the  axe  instead  of 
Dannals.  Now,  as  seems  absolutely  certain,  if 
the  Board  of  Directors  seats  Dannals  as  the 
Hudson  Division  Dijector  at  the  May  Board 
meeting,  the  rule  will  have  been  completely 
b} passed-  Dannals,  you  see,  works  for  Sperry 
Gyroscope  at  Lake  Success ,  New  York.  Accord- 
ing to  the  Electronic  Engineer's  Master,  Sperry 
makes  tlie  following  radio  apparatus  capable  of 
being  used  in  radio   communication:    Aircraft 


connnimications  sx'stems,  airport  traffic  contrc 
systems,   microwave  communications  system; 
telemetering  systems,  microwave  transmitters 
radar  transmitters,  telemetry  transmitters,  \TLF 
UHF    and   VHF    transmitters,    beacon,    com 
mand,    direction    finding,    interrogation    loran 
microwave  and  UHF  ^'HF  receivers,  Ob\ioiis 
ly  Dannals  is  intimately  engaged  in  the  spe 
cific  activity  that  is  proliibited  by  Article  12 
OK,  so  the  Directors  Imve  a  choice  of  tlirowdnj 
out  either  Dannals  or  Article  12.  How  abou 
that   Vice-Diiector,    Stan   Zak   X2SJ0?   Well 
Stan  works  for  Madam  Bell,   that  ubiquitou 
gal  who  is  even  more  involved  in  manufactur 
ing,  sale  and  rental  of  radio  communication: 
equipment  than  Sperry.  With  over  7%  of  thi 
Hudson  Division  members  of  the  League  drop 
ping  out  last  year,  perliaps  they  don't  need  an] 
representation  anvwav, 

K6BX'  Really   Does   It 

For  some  months  now  I  have  been  devoting 
quite  a  few  spare  moments  to  a  compilatiot 
of  facts  which  are  under  the  working  title  o: 
the  "ARRL  Black  Paper,"  This  accimiulatioi 
of  data,  letters,  bulletins,  statements,  etc.,  al 
document  in  considerable  detail  events  whicl 
the  League  headquarters  is  trying  desperatel) 
to  keep  secret.  Few  amateurs  realize  the  ex^ 
tent  that  the  ARRL  is  ruled  by  commercial 
interests,  for  instance. 

So  along  comes  a  twenty- two  page  expose  ol 
ARRL  management  from  Chf  Evans  K6BX 
that  makes  my  effort  look  puny.  Clif,  in  his 
usually  pungent  style,  quotes  at  length  from 
confidential  letters  written  by  directors  to 
other  directors  and  assistant  directors,  expos- 
ing plots  and  events  that  would  be  considered 
conipleteh'  unbelievable  if  they  were  not 
thoroughly  documented.  Tliis  is  an  incredible 
tale  of  corruption  and  callous  disregard  for  the 
ARRL  membership  that  will  shake  the  League 
to  its  core. 

Frankly,  I  would  like  to  print  some  of  the 
material  here  so  you  could  see  the  fantastic 
extent  that  things  have  gone,  but  Clif  has  the 

Continued   on   p.    86. 
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27 7  B  Tyrella 

Mountain  View,  Colifornio  94041 


Europe  on  Two? 


Oscar  III  will  make  a  number  of  firsts  pos- 
ble.  Will  a  trans-Atlantic  QSO  in  the  2-meter 
and  be  one  of  them?  There  is  a  chance  that 
lis  will  be  possible  uith  the  help  of  this  ama- 
mr  Telstar. 

\Vlien  Oscars  I  and  II  were  in  orbit,  their 
Ititndes  were  about  250  and  270  miles,  re- 
pectively,  and  they  were  heard  by  tracking 
tations  at  distances  of  more  than  1000  miles, 
I  they  had  been  repeating  sateHites,  contacts 
/ould  liave  been  possible  between  stations 
lore  than  2000  miles  apart;  how  much  more 
r  difRciilt  to  estimate.  Analysis  of  observation 
Bports  on  Oscar's  I  and  II  shows  that  Oscar  I 
*^as  heard  bv  stations  on  the  east  and  west 
oasts  at  tlie  same  instant,  giving  a  range  of 
bout  2200  miles. 

How  does  this  make  trans-Atlantic  2-meter 
on  tacts  possible?  The  range  prediction  for 
)sear  III,  more  than  2000  miles,  is  based  on 
he  Oscar^s  I  and  II  observation  reports,  and 
in  the  assumption  that  the  altitude  of  the 
^scar  III  orbit  will  be  similar  to  tlie  altitudes 
>f  the  Oscar's  I  and  II  orbits.  These  represent 
lear  minimum  altitudes,  since  a  satellite  placed 
n  a  lower  orbit  would  not  remain  there  long, 
;)scar  II,  with  an  apogee  of  249  miles^  re- 
entered the  earth's  atmosphere  before  com- 
:)Ieting  300  orbits, 

Obxiously  more  altitude  will  be  necessary 
:o  enable  contacts  between  the  U,  S,  and  Eu- 
ope,  but  not  much  more,  since  the  distance 
rom  New  England  to  Great  Britain  is  be- 
,"ween  2300  and  3000  miles.  A  300-mile  high 
7rl>it  would  do  it.  If  the  Oscar  III  orbit  is 
ligher  than  those  of  its  predecessors,  or  if  the 
Dsear  III  orbit  is  similar  in  altitude  to  the 
Oscar's  I  and  II  orbits  but  more  elliptical, 
ixans-Atlantic  contacts  should  be  possible. 

The   contacts   would   be   at   extreme   range 
^nd   so   would   be   short,    probably   similar   to 


meteor  scatter  contacts,  lasting  perhaps  a  min- 
ute or  so  at  a  guess.  Prearranged  schedules 
would  be  a  necessity  for  contacts,  but  anyone 
monitoring  the  satellite  outx^irt  frequencies 
might  be  able  to  hear  a  European  or  two, 
most  hkely  in  England,  Scotland,  or  Ireland- 

A  kilowatt  would  be  helpful,  as  would  a 
good  antenna  mounted  high  with  a  good  view 
of  the  Atlantic  horizon.  The  antenna  need  onK 
rotate  in  azimuth,  as  the  satellite  will  be  trav- 
elling along  the  horizon. 

Tlie  Oscar  III  frequencies  are  as  follows: 
input  pass  band  144,075  to  144,125  mc,  out- 
put pass  band  145-875  to  145.925  mc,  tele- 
metry transmitter  output  145.85  mc,  and  the 
coherent  beacon  output  145,95  mc-  Frequency 
inversion  takes  place  within  the  satellite,  so  a 
signal  at  the  low  end  of  the  input  pass  band 
will  come  out  at  the  high  end  of  the  outpnt 
pass  band-  A  signal  entering  the  satellite  at 
144.080  mc  would  come  out  at  145,920  mc, 
and  so  on.  Also,  due  to  the  frequency  inver- 
sion, signals  passing  through  the  satellite  will 
have  their  sidebands  reversed.  Upper-sideband 
SSB  will  come  out  as  lower  sideband,  and 
RTTY  signals  would  have  their  mark  and 
space  frequencies  rev^ersed  when  using  fre- 
quency-shift keying. 

To  determine  when  Oscar  Til  will  be  in 
common  view  of  an  English  and  a  U,  S,  sta- 
tion, see  tlie  article  on  an  orbit  predictor  in 
the  March  issue  of  73.  As  a  line  between  the 
two  stations  becomes  more  perpendicular  to 
the  path  of  the  satellite  track  across  the  sur- 
face of  the  earth,  tlie  possible  length  of  con- 
tact will  increase* 

No-one  can  promise  that  trans- Atlantic  con- 
tacts will  take  place,  but  the  possibility  is 
there-  Will  you  be  the  first  to  work  Europe  on 
2  meters? 

.  .  ,  W7SMC/6 
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ROHN 

sets  thei  standard 


te 


for 

CRANK-UP 

TOWERS 


1 


Why  setfle 

for  less 

than  the  best? 


K7ASK 

TWO  CATEGORIES  TO  CHOOSE  FROM 


Stondard  Duly  Guy«d  in 
Heights  of  37-54*88-105 
end  1 22  feet 


Heovy  Duty  5#lf  Supporting 
and  Guyed  in  Heights  of 
37-54  feet  (SS) 
71—88  feet  (guyed) 


ROHN  has  these  6  IMPORTANT  POINTS: 

Ea&e  of  Operation— roller  guides  between  sections  assure 
easy,  safe,  friction-free  raising  and  lowering;  Strength— 
welded  tubular  steel  sections  overlap  3  feet  at  mari- 
mum  height  for  extra  sturdiness  and  strength.  Unique 
ROHN  raising  procedure  rois^es  all  sections  together^uni- 
formly  with  an  equal  section  overlap  at  all  htughtsi 
Versatility— designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  at  any  height  desired! 
Simple  Installation^inBtall  it  yourself— use  either  tiat 
base  or  special  tilting  base  (illustrated  above)  depend- 
ing on  your  needs.  Rated  and  Tested— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  your  antenna*  The  HOHN  line  of  feowers 
is  complete.  Zinc  Golvaniied- hot  dipped  galvaninng  a 
standard— not  an  extra— with  all  ROHN  towers!  Prices 
start  at  less  than  $100., 


n«ar^'^ 


SEND  FOR  ROHN  TOWER  HANDBOOK: 

^$1.25  Volue 

—ONLY  $  1 OO  postpaid  (special  to  readers 

of  this  magazine).  Nearest 
source  of  supply  sent  on  request.  Repre- 
sentatives world-wide  to  serve  you.  Write 
today  to: 


iniii 


ROHN  Manufacturing  Co 


F.  O*  &0K  2O00 


F0£>riO|  Itlinois 


**V/orld's  Largest  EXCLUSIVE  Manufacturer 

of  Towers;  designers,  engineers^  and  installers 

of  complete  communiajiion  tower  systems,** 


Feb.   5,   1965 

D  ech  en  c  holing^     Bhutai 

I   suppose   many   of   the   DX    gang   has   been   wonder in| 
about    why    I    did    not    show    up    in    AC    land    before    now 
Well    that's    a    story    all    hy    itself.    You    ask    anyone    whc 
ever   tried   to  get   that   aU   important   "Innerline    Permit.' 
About  all    I   can   say   is   this   was   the   toughest    one   that    1 
have  ever  tackled.   Peggy  and  I  were  at  the  point  of  Icav 
ing    Calcutta    any   number   of   times    because    it    w^as    reallj 
touch   and  go  all  the  way»  even   though   things   I   thoughi 
had  been  pretty   well  fixed  a  long  time  before   we  left   t\u 
U,S.A.   In  fact   I  thought   they  were  all   OK  even  beforf 
T  departed  from  here  early  last  Spring,  Well  many  things 
have   been    happening    in    this    section    of    the    world,    and 
many   of   these  things   have   a   strong  tendency   to  not   en- 
courage  permits   to   be   issued    to   visitors,   even   though    1 
had   been    here    before   and    had   made   good    friends    with 
many   of   the  high   officials.    It's   a   very   long-  story,    much 
too  long  to  tell  in  a  tew  words.  Eventually  I  hope  to  gel 
around   to   the   whole  works, 

WeU  we  arrived  at  Phuntscholing,  Bhutan  on  the  21st, 
of  Jan.  with  no  equipment.  My  equipment  was  due  tc 
arrive  from  N*  Y,  on  about  the  27th,  To  this  day  it  is 
still  not  here.  We  departed  from  Phuntsc holing,  Bhutan 
for  here  on  Feb.  Ist,  We  arrived  here  on  the  2nd.  Boy, 
may  wife  Peggy  almost  had  a  fit  on  that  mountain  road. 
If  you  can  picture  a  narrow  unpaved  mountain  road 
that's  only  127  miles,  that  takes  2  days  to  cover  you  may 
have  some  idea  of  what  she  went  through  even  though 
she  had  taken  2  tranquilizers,  aspirins,  and  a  few  other 
nerve  controlling  medicines*  When  you  leave  Phuntscholing 
you  go  about  one  city  block  and  "Slam  Bang"  you  are  in 
the  mountains.  The  road  starts  by  going  uphill^  with  hair 
pin  curves  about  every  100  feet,  and  it  just  keeps  on 
going  up  and  up  and  up,  with  the  sheer  drop  oPFs  getting 
deeper  all  the  time.  Every  time  I  have  made  this  trip  it 
^eems  to  give  me  another  thrill  and  I  have  now  made  it 
7  times.  I  am  on  the  air  w^ith  ACSPN's  transceiver  which 
will  tune  just  2  kc  from  my  operating  frequency.  I  am 
expecting    my    good   equipment    anytime    now. 

Tell  the  fellows  to  call  me  very  close  to  my  frequency, 
call  down  the  band  but  not  over  3  kc  at  the  most.  I  will 
indicate  when  to  call  me  further  than  this.  Will  be  on  7 
mc  and  3.5  mc  in  a  few  days  with  a  good  antenna.  Boy 
the  band  sure  is  stinko.  But  it's  still  W3CRA  SS  w^hen 
the  other  fellows  are  at  the  "hcst  S4  or  5.  It  has  been 
Long  Path  from  1145  to  U30  GMT.  No  W6's  or  7's  yet 
at  alL  I  am  really  going  to  work  on  my  antenna  and  try 
to  get  a  better  signal.  I  am  surrounded  by  mountains, 
being  in  the  middle  of  the  Thimphu  Valley.  Long  path 
looks  good  so  far.  Trying  0100  to  0300  GMT— also  but 
no  soap  yet*  Two  VES's  only. 

*    ,    .     Gus 


Gus^   Travels  and  Tribulations 

This  is  the  first  installment  on  Gus'  cur* 
rent  activities.  We  hope,  mail  service  per- 
mitting, to  have  a  letter  every  month  from 
Gus  telling  what  he  is  hearing  and  what  is 
going  on  in  the  DX  vvxjrld.  In  addition  to 
this  letter  we  will  start  next  month  \\dth 
a  regular  series  of  articles  on  Gus'  adven- 
tures, 73,  the  new  DX  magazine. 
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designed  for  semcing.^ 

Equip  your  lab  or  service  bench  with  the  finest  »  .  « 
Discover  new  operating  eonvenfence* 
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-5000  FREQUENCY  METER  25  MC  to  470  MC 

The  FM-5000  is  a  beat  frequency  measuring  device  incorporating  a  transistor 
counter  circuit,  low  RF  output  for  receiver  checking,  transmitter  keytng  circuft, 
audio  oscilJator^  seEf  contained  batteries,  plug-in  oscilEalors  with  heating  circuits 
covering  frequencies  from  100  kc  to  60  mc.  Stability:  ^  ,00025%  -t"85^^  to  +95' F, 
^.0005%  +50^^  to  -hiOOT,  ±.001%  +32"  to  +120T.  A  separate  oscillator  {FO^2410) 
housing    24    crystals    and    a    heater    circuit    is    available.     Dimensions:    FM-5000, 

FM-5000  with  batteries^  accessories  and  complete  instruction  manual^  less  oscil- 
lators, and  crystals.   Shipping  weight:  18  lbs.  Cat.  No.  620-1  Oa $375,00 

Plug-in  oscillators  with  crystal  $16.00  to  550,00 


piri'iiu'^it^i.iu-. 


C-12B  FREQUENCY  METER  For  Citizens  Band  Servicing 

This  extremely  portable  secondary  frequency  standard  is  a  self  contained  unit 
for  servicing  radio  transmitters  and  receivers  used  in  the  27  mc  Citizens  Band. 
The  meter  is  capable  of  holding  24  crystals  and  comes  with  23  crystals  installed. 
The  23  crystals  cover  Channel  1  through  23.  The  frequency  stability  of  the  C-12B 
is  ^  .0025%  32"^  to  125T.  .0015%  50^  to  lOOT,  Other  features  include  a  transis^ 
torized  frequency  counter  circuit,  AM  percentage  modulation  checker  and  power 
output  meter 

C*12S  complete  with  PK  (ptck-off)  box,  dummy  Koad  and  connecting  cable,  crystals 
and  batteries.   Shipping  weight:  9  lbs.  Cat.  No.  &20'101 $300.00 
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C-12  CRYSTAL  CONTROLLED  ALIGNMENT  OSCILLATOR 

The  International  C42  alignment  osciHator  provides  a  standard  for  alignment  of 
IF  and  RF  circuits  200  kc  to  60  mc.  It  makes  the  12  most  used  frequencies 
instantly  available  through  12  crystal  positrons  200  kc  to  15,000  kc.  Special 
dsciHators  are  available  for  use  at  the  htgher  frequencies  to  60  mc,  Maximum 
output  .6  voJt   Power  requirements:  115  vac, 

C-12  complete,  but  less  crystals.   Shipping  weight:  9  lbs.  Cat  No.  820-100  .  .  $69.50 


C*12M  FREQUENCY  METER  For  Marine  Band  Servicing 

The  International  C-12hA  is  a  portable  secondary  standard  for  servicing  radio 
transmitters  and  receivers  used  in  the  2  mc  to  15  mc  range.  The  meter  has  sockets 
for  24  crystals.  The  frequency  stability  is  ^  .0025%  32*  to  125'F,  ^t  .0015%  50*  to 
lOO'F.  The  C-12M  has  a  built-in  transistorized  frequency  cour*ter  circuit,  AM 
percentage  modulation  checker  and  modulation  carrier  and  relative  percentage 
field  strength. 

C-12M  complete  with  PK  (pick-off)  boK  and  connecting  cable,  batteries,  but  less 

crystals.    Shipping  weight:  9  lbs.  Cat  No.  S20-104 ^    .     ,     .     $235.00 

Crystals  for  C-12M  (specify  frequency)  $5.00  ea. 


KEiPING    YOU    ON    FREQUENCY    IS    OUR    BUSINESS... 
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Whit  Daily  W9EWL/0 
44 1  1  Forest  Park  Blvd 
St.    Louis    8,    Missouri 


In  an  amazingly  short  number  of  years^  the 
emphasis  on  amateur  radio  gear  has  changed 
from  "the  bigger  tlic  better"  to  "let's  have  it 
neat  and  compact  as  possible."  This  amplifier 
was  designed  primarily  to  be  used  with  one 
of  the  nKUi\  fine  traiiceivers  on  the  market  to- 
day.  For  this  use,  we  felt  that  certain  reqnire- 
ments  were  definitely  in  order:  1.  The  ampli- 
fier should  be  small  and  neat  in  appearance 
so  as  not  to  disrupt  the  order  of  tlie  household, 
2.  It  should  be  easily  driven  by  and  compatible 
with  the  transceiver.  3<  It  should  run  enough 
power  to  make  it  worth wiiile.  4,  It  should  be 
bandswi telling.  5.  It  should  be  inexpensive 
and  practical  to  build.  6,  Last  but  not  least,  it 
should  be  challenging  but  not  impossible  to 
build.  This  amplifier  is  the  size  of  the  SR-150; 
is  driven  to  full  output  with  about  30  watts; 


Top  view  of  Smalf  Fry. 


runs  500  watts  DC  input  (that's  1000  watt; 
PEP) ;  is  fully  bandswd telling;  uses  commox 
parts;  lias  a  total  cost  under  100  dollars;  anc 
is  certainly  not  beyond  the  scope  of  the  averagt 
builder  with  a  Httle  ingenuity. 

Tlie  adequate  dri\  ing  power  of  most  trans- 
ceivers suggests  grounded  grid  operation.  The 
SUA  is  a  proven  favorite  and  it  has  estab- 
lished  a  reputation  as  a  lot  of  tube  for  the 
mone\^  The  B&W  tapped  coil  was  chosen  be- 
cause it  is  compact^  relatively  inexpensive,  pro- 
vides an  acceptable  Q  on  all  bands,  and  is  a 
very  easy  way  around  the  problem  of  band- 
switching.  One  could  use  a  roUer  indue toi 
coil,  but  this  necessitates  tlie  need  for  a  coun- 
ter diaL  However,  tlie  nice  thing  about  using 
the  roller  inductor  is  that  L-C  ratios  can  be 
juggled  to  hav^e  optimum  operating  efficiency 
on  each  band. 

The  loading  condenser  is  a  five  gang,  425  pf 
per  section  variable  condenser  that  was  ob- 
tained at  the  local  surplus  hoiise.  This  eon- 
denser  has  been  advertised  by  many  of  the 
surplus  houses  across  the  nation  and  should 
not  be  difficult  to  obtain*  Three  gang  broad- 
cast variables  are  readily  available  from  any 
supply  house  and  could  be  used,  but  some 
loading  flexibility  would  be  sacrificed.  The 
five  gang  variable  is  set  up  in  such  a  way  as 
to  provide  using  t^vo  sections  alone  or  a  total 
of  five  sections  after  switching  in  the  other 
three  sections  when  more  output  capacitance 
is  required.  Tliis  gives  a  tunable  capacitance 
range  of  850  or  2125  pfd  and  eliminates  the 
need  for  messy  switchable  capacitors,  A  B&W 
FC-15  filament  choke  is  used  to  isolate  the 
filament  tiansformer  so  that  the  driving  power 
is  applied  dnectly  to  the  filaments   (cathode) 
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V  (NOT  USED) 
Tj    -  TELEVtSION    POWER    TRANSFORMER 


Small  Fry. 


Jirough  a  .01  mf  disc  ceramic.  The  metering 
s  in  the  negative  side  of  the  plate  supply  and 
lenses  as  a  check  on  the  operating  conditions 
)f  the  amphfier. 

It  seems  that  the  rage  today  is  to  pull  a  KW 
3ut  of  an  old  TV  power  transformer  and  a 
laiidful  of  x^etite,  inexpensive  sihcon  diodes, 
^  KW  is  questionahle;  but  at  500  watts  DC 
input,  the  transformer  that  was  used  barely 
gets  warm.  This  transfomier  is  from  an  old 
Philco  twin-chassis  TV  set  and  is  rated  at 
something  like  540  volts  at  360  ma  and  has 
tliree  filament  windings  of  considerable  am- 
perage, which  were  not  used  in  order  to  lessen 
core  saturation  when  high  amjyerage  is  drawn 
from  the  transfomier.  Most  any  old  TV  power 
transfonner  could  probably  be  used,  and  old 
T\^  sets  are  available  for  almost  a  dime  a  dozen. 
One  word  of  caution;  Color  coding  of  the 
transfonner  leads  are  different  on  the  trans- 
formers  in  different  sets,  so  take  note  when 
removing  the  tiansfonner  or  check  out  the 
windings  with  an  ohmmeter  before  automati- 
cally wiring  it  up  using  standard  color  codes. 
The  diodes  used  in  this  instance  (because 
they  happened  to  be  on  sale)  were  400  PIV 
at  500  ma.  Six  diodes  were  used  in  each  leg 
of  tlie  voltage  doubter.  The  diodes  were  rated 
by  the  manufacturer  at  140  volts  nns*  6  X  140 


equals  840  volts  which  gives  more  than  enough 
safety  factor  for  the  diodes,  470k-/s  watt  re- 
sistors and  ,01  ^f  1000  \<rw  disc  ceramics  are 
connected  across  each  diode  in  order  to  com- 
pensate for  variations  in  the  characteristics  of 
the  different  diodes.  The  50  ohm- 20  watt 
resistor  in  series  with  each  leg  provides  pro- 
tection for  the  diodes  from  abnormal  surge 
currents  such  as  those  encoimtered  when  first 
turning  on  the  liigh  voltage  with  the  filter 
capacitors  in  an  uncharged  state.  Four  100  juf 
450  Vii\  electrolytics  are  used,  and  this  gives  a 
quite  respectable  value  of  25  juf  on  the  output 
of  the  power  suj)ply,  25k-20  watt  resistors 
across  each  electrolytic  work  as  both  equalizing 
resistors  and  as  a  bleeder.  No,  we  didn^t  forget 
the  filtei'  choke.  It  is  certainly  not  needed, 
particularly  with  a  voltage  doubler.  The  volt- 
age deh\'ercd  is  540  X  2.82  (peak  AC  voltage 
factor  for  a  voltage  doubler)  which  is  1523 
volts  tlieoretically.  Actually^  there  is  about 
1550  volts  delivered  Bom  this  particular  trans- 
fo liner;  and  this  diops  to  about  1400  volts  un- 
der a  350  ma  load,  A  fused  plug  is  incoipo rat- 
ed with  8  amp  fuses  in  each  leg  of  the  AC  Hne. 

Construction 

It  must  be  confessed  that  the  cabinet  was 
the  starting  point  for  construction.  It  is  always 
more  fun  (and  also  more  work)  to  start  with  a 
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TOP  PLATE 


Construction  of  shield  box. 

certain  size  box  and  then  trv  to  cram  every- 
tiling  into  it.  The  cabinet  used  in  this  instance 
was  the  same  as  that  used  to  liouse  the  Halh- 
crafters  SR-150.  It  should  be  no  problem  to 
have  a  good  sheet  metal  man  construct  a 
cabinet  from  light  weight  steel  or  to  build  a 
cabinet  using  Reynolds'  K''  angle  stock  and 
do-it-yourself  perforated  aluminum.  Styling  is 
up  to  you* 

The  front  panel  and  the  chassis  plate  were 
cut  from  3/16''  aluminum  plate  stock.  Stand- 
ard Jfl'^  aluminum  panel  a\  a  liable  in  any  supply 
house  should  be  fine  though*  The  front  panel 
and  the  bottom  plate  are  mated  with  a  piece 
of  3*''  aluminum  angle.  It  was  surprising,  but 
more  than  adequate  strength  was  present  in 
this  instance  without  the  use  of  side  braces. 

The  initial  problem  of  shielding  the  grid  and 
filament  circuit  was  solved  bv  the  sheet  metal 
man  down  the  street  (at  a  cost  of  $2.50).  The 
L  shaped  box  was  constructed  of  light  sheet 
altmiinum  as  shown  in  the  drawing.  This  box 
is  mounted  to  the  bottom  plate  with  }4'^-6/32 
screws  tapped  into  the  bottom  plate. 

At  this  point,  may  it  be  noted  that  instead  of 
using  nuts  on  the  mounting  screws,  the  holes 
in  the  bottom  plate  were  tapped  with  a  6*32 
or  8-32  tap  so  that  protruding  nuts  on  the 
bottom  would  not  prevent  the  assembly  from 
easily  sliding  into  the  cabinet. 

This  L  shaped  box  provides  just  enough 
room  for  the  filament  clioke,  the  filament  trans- 
foniier  and  the  tube  sockets.  The  leads  from 
the  filament  transfontier  (AC  primary,  pilot 
light,  and  center-tap)  are  passed  througli 
rubber  grommets  on  the  side  facing  the  power 
transformer.  The  coax  connector  for  the  input 
to  the  amplifier  is  mounted  on  the  back  side 
of  the  box.  The  grids  of  the  811A's  are  di- 
rectly grounded  by  bending  the  pin  down  and 


Top  view  of  a  cabinet. 

soldering  to  the  frame  of  the  tube  socket.  Thi 
box  is  flanged  as  noted,  and  an  aluminum  plat( 
is  fastened  to  tliis  flange  by  small  W^  meta 
screws  to  complete  the  top. 

Tlie  power  tiansformer  is  mounted  direct!) 
in  front  of  this  L~box  using  two  lengths  oi 
8-32  threaded  stock  through  the  core  to  the 
bottom  plate.  By  using  the  L  shaped  custom 
alimiinum  box,  we  have  a  cutout  just  large 
enough  to  hold  the  four  electroh'tic  condensers 
and  their  equalizing  resistors  that  have  pre- 
viously been  mounted  on  a  3^2 '  X  5W  X  1/16" 
phenolic  board.  Tlie  resistors  are  mounted  on 
tlie  phenolic  board  facing  the  outside  in  order 
that  they  might  have  adequate  ventilation. 
This  condenser-resistor  assembly  is  mounted  by 
using  a  small  piece  of  aluminimi  angle  to  the 
bottom  plate  and  is  braced  at  the  top  by  a 
small  f/^  aluminum  strap  connected  to  the 
L-box,  There  is  just  enough  room  between  the 
power  transfomier  and  the  front  panel  to  pro- 
vide space  for  the  filament  and  plate  switches, 
the  pilot  HghtSj  and  the  plate  meter. 

The  top  plate  on  the  L  shaped  aluminum  box 
is  used  for  the  mounting  of  the  surge  resistors 
and  the  bank  of  silicon  diodes.  A  piece  of 
1/16''  phenolic  board  is  again  used  with  the 
diodes  mounted  oti  the  top  side  and  the  470K 
ohm  equalizing  resistors  and  the  ,01mfd  ca- 
pacitors mounted  on  the  underside.  This  as- 
sembly is  mounted  on  four  one  inch  porcelain 
standoll  insulators,  Tlie  SllA's  are  mounted 
horizontally  as  shown  in  tlir  photograph  with 
the  plate  choke  mounted  horizontally  and 
somewhat  below  tlie  tubes.  The  blocking  ca- 
pacitor is  mounted  on  a  porcelain  insulator 
that  is  fastened  to  the  bottom  plate*  The  tuning 
condenser,  plate  coil,  and  loading  condenser 
are  mounted  side  bv  side  as  shown  in  the 
photograph.  The  two  condensers  are  mounted 
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1  akiminum  spacers  in  order  that  the  shafts 
ill  all  be  at  the  same  leveL  There  is  just 
lough  room  directly  above  the  loading  con- 
3nser  to  mount  the  ceramic  swatch  for  switch- 
Lg  the  ganged  sections  of  the  loading  con- 
3nser.  Copper  strap  (actually  the  outside 
lield  of  RG-59U  coax  pressed  fiat)  is  used  to 
)nnect  tlie  plate  tuning  components  together, 
short  piece  of  RG8U  coax  is  used  to  connect 
le  coax  connector  on  the  back  aluminum 
late  to  the  B&W  coiL  This  iTins  close  to  the 
Dttom  plate  and  under  the  tubes  and  RF 
loke- 

A  small  phonograph  motor  witli  a  three 
ich  fan  blade  is  mounted  on  the  cabinet  and 
lows  directly  on  the  tops  of  the  SllA's  to  pro- 
ide  ventilation  and  cooling.  A  series  of  J4" 
oles  are  drilled  into  the  bottom  plate  directly 
nder  the  tubes  to  provide  for  additional  air 
DW,  Heat  dissipating  type  connectors  are  al* 
}  used  to  help  keep  the  tubes  cook 

Check  for  parasitic  oscillations  on  twenty 
nd  fifteen  meters.  We  finally  wound  up  with 
ve  turns  of  *16  enamel  wire  around  two  100 
hm  2  watt  resistors  in  parallel  for  parasitic 
iokes  in  the  811 A  plate  leads.  One  may  have 
I  experiment  with  the  number  of  turns  on 
le  resistors  but  the  least  number  that  one 
an  get  by  with  is  best.  This  amplifier  is  cer- 
Linly  wild  without  the  chokes  in  the  plate 
;ads  though* 

The  static  plate  current  for  the  SllA's  un- 
er  these  conditions  is  approximately  60  ma. 
he  amphfier  should  be  loaded  as  heavily  as 
ossible  into  the  antenna  and  then  talked  up 
>  300  to  350  ma  plate  current  wise  which  is 
le  optimum  full  load  operating  condition, 
late  meter  readings  are  sometimes  confusing 
ut  are  not  much  good  for  tuning  purposes.  It 
s  suggested  than  an  SWR  bridge  or  output 
leter  be  used  for  tuning  and  everything  tuned 
>r  maximum  output. 

Ill  using  tlie  amplifier  with  a  bans^ver,  a 
ransfer  switch  is  needed.  We  used  an  old 
>PDT  relay  with  ceramic  insulation  and  about 
0  amp  contacts*  This  is  mounted  in  a  small 
lud  mini-box  and  the  coaxial  leads  brought 
ut  directly  to  coax  connectors  that  connect  to 
be  transceiver,  the  amplifier,  and  the  antenna 
r  SWR  bridge.  We  have  encountered  no 
ifliculty  with  this  lashup  and  it  works  fine, 
Ve  would  have  liked  to  mount  the  relay  in  the 
jial  but  there  just  was  not  room.  The  ampU- 
;er  has  been  in  use  for  a  couple  of  months, 
3  very  adequately  driven  by  the  SB-33  and  has 
;iven  a  good  account  for  itself  on  all  bands.  We 
Lave  even  gi\'en  up  on  perhaps  seeing  the 
itde  silicon  diodes  go  up  in  a  whiff  of  smoke) 
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.  with  New 

TRANSISTOR 
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CIRCUITS 


BIG  MODERN  PLANTS 
TO  SERVE  YOU  BETTER 


2  in  Fort  Myers 


1   in  Los  Angeles 


HERMETICALLY  SEALED 
PRECISION  GROUND 

CUSTOM-MADE 
NON-OVEN  CRYSTALS 

Top  performance  assured  with  ciuality  con- 
trolled throughout  manufacture.  Gold  or  silver 
plating  acts  as  electrodes.  Crystals  are  spring 
mounted  and  sealed  under  vacuum  or  filled 
with  inert  gas.  Very  high  frequency  stability. 
Max,  current  capacity  i3  10  milliwatts — 5  for 
overtone  type.  Conformity  to  military  specifi- 
cations   giuranteed. 

lOOOKC   to    1600KC    (Fund,  Freq.) 

Prices    on    Request 

1601  KC  to  2000KC   {Fund.  Freq.) $5.00 

200 IKC   to  2500KC   (Fund.  Freq.) 

2501  KC  to  5000KC    (Fund.  FreqJ    „. 
5001  KC  to  7000KC    (Fund,  FreqO  ^ 


4.00  ea^ 
3.50  ea, 
3.^0  ea« 

70C1KC  to  lO.OOOKC   (Fund.  Freq.) 3.25  ea! 

10,00lKC   to  15,O00KC    (Fund.  Freq.)      3.75  ea. 

15MC  to  20MC   (Fund.  Freq*)  .____. 5*00  ea. 

OVERTONE  CRYSTALS 


■^^■^■^^ 


_„$3.S5  ca. 
4,10  ea. 


15MC   to  30MC   Third   Overtone^ 

30MC    to   40MC   Third   Overtone 

40MC  to  65MC  Third  or  Fifth  Overtone  4,50  ea, 

65MC   to   lOOMC   Fifth   Overtone  -« 6,00  ea- 

DRAKE  2-B   Receiver  Crystals  $4.00 

(All   Channels — Order   by    FreqJ 

OVEN-TYPE  CRYSTALS 

For  Motorola,  GE,  Gonset,   Bendix^  etc. 

Add  $2,00  per  crystal  to  above  prices 

SUB  MINIATURE    PRICES    slightly    higher 

CITIZEN  BAND  Class  ^'D"  Crystals  _,  $2,9S 
Ov^er  50,000  CB  crystals  in  stock  for  all  sets 
and  channels,  both  HC6/U  atid  miniature  types. 
To  insure  proper  correlation  and  correct  freq^ 
operation,  order  by  manufacturer  model  num* 
ber   and    channel. 


NOW  ...  48  HOUR  SHIPMENT 


ALL  TEXAS  CRYSTALS  are  made  to  exacting' 
specifications,  quality  checked,  and  uncondi- 
tionally guaranteed! 

Send  for  new  Citizen  Band  Crystal  Inter- 
changeability  Chart  with  Texas  Crystals 
Code  System. 

ORDER  FROM  CLOSER  PLANT 


DEPT.   73-4 
1000    Crystal    Drive 
FORT  MYERS.  FLORDA 
Phone  813   WE  6-2109 

AND 
4117  W.  Jefferson   Blvd. 
LOS   ANGELES.  CALIF. 
Phone  213-7ai-22Sa 


Division    of 


^WHITEHALLl 


Bill     Hoisingfon     KICU 
Peterborough,    N.     H. 


Meter  Heterodyne  VFO 

Transmitter 


Compactron  tubes  have  many  advantages 
for  ham  use.  They  were  developed  for  com- 
mercial applications  where  their  main  advan- 
tage is  economy:  They  are  squat  tubes  with 
12  pins,  set  in  an  all- glass  envelope.  Because 
of  the  large  number  of  pins,  most  Compactrons 
contain  more  than  one  unit.  For  instance,  the 
6J11  has  two  eoroplptoly  separate  and  shield- 
ed high  gain  if  penLudcs,  each  with  a  Gm  of 
14,000.  That  is  high.  Compare  it  with  4300 
for  tlie  6BA6!  The  6D10  has  1?^  llATTs  in  it. 
That's  three  good  triodes  of  2/2  watts  dissipa- 
tion each.  The  6M11  has  two  of  these 
f  12AT7)  triodes  and  a  14k  Gm  type  6EW6  as 
well.  In  additiorj,  the  Coni  pact  runs  have  a 
large  pin  circle  diameter  for  more  insulation 
and  higher  plate  voltage.  Tube  leads  are  also 
short  and  direct  for  good  high  frequency 
performance.  You  can  see  the  many  possibili- 
ties for  amateur  use. 

I  built  a  two  tube  VFO  heterod\ne  trans- 
mitter  using  one  Compactron.  The  final  tube 
is  an  old  815,  but  could  easily  be  one  of  the 
Compactron  power  tubes.  The  most  interesting 
part  of  the  circuit  i^  the  heterodyne,  or  con- 
version, VFO,  where  a  stable  3  to  4  Mc  vari- 
able oscillator  is  added  to  a  47  Mc  ciystal 
oscillator  in  a  mixer.  This  avoids  multiplying 
the  VFO  output,  so  the  mixer  output  on  50 
Me  will  be  very  stable  as  the  crystal  oscillator 
can  easily  be  made  drift-free* 

I  started  the  transmitter  with  a  6AF11, 
which  has  a  triode  and  a  6CX8  in  it.  This 
tube  is  very  useful  for  the  heterodyne  cii- 
cuit.  As  soon  as  I  put  the  12  pin  socket  in  one 
hole,  wired  up  one  filament  lead  and  soldered 
three  cathode  tabs  to  the  tube  ring,  I  began 
to  appreciate  the  economy  of  labor  involved 
with  Compactrons.  I  checked  the  various  sec- 
tions of  the  6AF11,  which  has  two  good  tri- 
odes and  a  super-dooper  video  t>pe  pentode 
with  five  watt  dissipation  (almost  a  5763) • 
These  tube  people  may  be  nervous  about  tran- 
sistors, but  theyVe  not  surrendering  peacefully. 


Tliose  triodes  are  good!  Tlie  47  Mc  crysta 
oscillator  starts  off  with  only  8  volts  plate  volt 
age.  And  tlie  pentode  section  puts  out  on< 
watt  of  stable  six  meter  energy  even  thougl 
it  is  acting  as  a  mbcer.  All  this  is  one  smal 
bottle  for  $2. 

Now  to  the  details.  I  used  the  highest  gair 
triode  for  the  47  Mc  oscillator^  since  it  need: 
the  gain.  When  I  build  an  oscillator,  1  alway: 
set  up  a  good  tuned  plate  circuit  and  pick  u| 
the  least  amount  of  out-of-phase  energy  possible 
to  the  grid.  It  has  always  worked  well  for  me 
Fig.  1  shows  the  circuit.  Simple,  isn't  it?  L2  i; 
inserted  in  LL  The  coupling  may  be  variec 
for  tests  but  it  is  not  critical  It  is  impor 
tant  to  keep  the  plate  voltage  below  100  volts 
You  can  use  a  voltage  regulator  if  you  hke,  bul 
I  didn't  find  one  necessarv. 

The  Variable  Oscillator  i 

Here  again,  a  good  plate  circuit  is  set  up 
After  all,  it's  the  plate  that  generates  the  pow- 
er. An  airwound  coil  is  used,  tuned  to  3  to  4 
megacycles.  There  aie  some  who  maintain  thai 
the  plate  should  be  grounded  to  avoid  "heal 
expansion  trouble/'  They  perhaps  forget  tc 
mention  that  the  plate-grid  capacity  is  stil 
present  and  would  cause  frequency  shift  il 
the  plate  did  expand  with  heat.  This  one  i£ 
stable,  as  is. 

An  air  capacitor  is  used  as  a  parallel  pad 
to  set  the  frequenc>^  on  the  diaL  Here  also 
you  are  interested  in  a  certain  amount  ol 
power.  Don't  forget,  this  is  a  transmitting  cir- 
cuit. C4  is  a  Hammarlund  MAPC-100  with  a 
screwdriver  shaft.  C3  is  a  Hammarlund  MAPG- 
lOOB  with  JS  inch  shaft.  They  are  air  capaci- 
tors so  they  will  not  vary  with  temperature.  C5 
spreads  the  frequency  out  on  the  diah  Tlie 
variable  frequency  control  portion  may  be 
made  a  lot  more  fancy  if  you  Kke,  with  slow- 
motion  dial,  switching  for  every  half  mega- 
cycle, etc,  I  just  brought  the  shaft  out  with 
an  insulating  extender  and  put  a  long  pointer 
knob  on  it. 
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Fig.  1.   6  Meter  Heterodyne  Transmitter. 


LI. 


L2. 

L3. 

L4. 

L5. 
L6, 

L7, 


7    turns    afrwound,     16    turns    per    inch 

%   in.  diameter,  B  &  W  3003,  Air  Dux 

4t6T. 

6  turns  of  plastic   covered   No,    22,    Va 

m,  O.D.^  %   in.  long.   Inside  LI, 

2    in.    of    V2    in.    die,    32    turns    per    in. 

B  &  W  3004,  Air  Dux  432T, 

1 5  turns  of  No,  28  dec  wound  on  cold 

end  of  L5. 

13  turns  oirwound  8  tpi. 

2  turn  adjustable  link  over  cold  end  of 

L5. 

One  turn    link    near  center  of   L2, 


L8. 

L9. 

LIO 
CK 
C2. 

C3, 
C4. 

C5, 
C6. 
C7. 


4  turns  No,   14  enamef,   1  Vi  in.  O.D.   1 
in.  long. 

6  turns   No.    14,    %    in,   0,D,,    P/2    in. 
long, 

2  turns  near  center  of  L3, 
Hammorlund   MAC-20. 
1-5  pf  mico  trimmer. 
Hammorlund   MAPC-IGOS.    'Tune/' 
Hammorlund  MAPC-IOO.   "Set." 
1 00  pf  silver  mica. 
Hammorlund  MAPC-25B. 
Hommarlund    BFC-  1  2. 
Hommorfund    BFC- 1 2* 


The  crystal  oscillator  is  fed  into  the  grid  of 
le  pentode  mixer  through  C2,  a  1  to  5  pi 
lica  compression  capacitor.  For  adjustment  of 
12  first  open  it  up  and  get  tlie  crystal  oseil- 
itor  nmning  properly^  with  a  gradual  increaKe 
1  grid  current  (open  tlie  ground  end  of  the 
rid  resistor  and  put  in  a  milliammeter)  on 
ne  side  of  resonance,  and  an  abrupt  drop  on 
le  other*  The  presence  of  the  regenerative 
oil  (L2)  makes  the  operation  much  less  criti- 
ai  as  you  can  check-  As  you  increase  the 
Redback  of  L2  you  will  see  a  greater  region 
f  power  out  and  less  abrupt  drop,  CI 
hould  tune  to  resonance  near  the  middle  of 
s  range.  \^^ith  the  oscillator  running  proper- 
ly, increase  C2,  putting  more  power  into  the 
lixer  giid>  Too  much  C2  will  knock  out  the 
r\stal  oscillator  and  cause  self-osciUation  of 
be  pentode.  It  is  very  stable  over  the  useful 
ange  though. 

The  variable  oscillator  is  coupled  into  the 
aixer  screen  with  a  50  pf  capacitor.  This  sec- 
ion  worked  perfectly  right  away  and  has  not 
Irifted  since.  It  is  very  uncritical  and  very 
table. 


Tlie  mixer  plate  is  simply  another  good  50 
Mc  coilj  tuned  with  a  Hammarkind  MAPC- 
25B  air  capacitor,  Witli  both  oscillators  run- 
ning, 47  Mc  and  3  Mc,  peaks  of  energy  will 
be  found  at  44,  47,  and  50  megacycles,  the 
suiu  and  the  difference  of  tlie  two  oscillators, 
and  their  fundamentals.  The  3  Mc  fundamen- 
tal naturally  does  not  show  up  in  a  50  Mc 
plate  circuit,  1  obtained  about  one  watt  out 
of  the  plate  on  50  Mc,  Do  not  ever  use  this  on 
the  air  without  at  least  two  more  tuned  cir- 
cuits, as  the  47  Mc  energy  is  only  some  10  db 
down.  Link  coupling  over  to  the  final  grid 
eiieuit  of  an  rf  amplifier,  such  as  an  815, 
plus  a  good  plate  circuit  on  the  815,  will  re- 
sult in  the  47  and  44  Mc  energy  being  way 
way  downi. 

The  RF  Stage 

Almost  any  good  tube  that  will  put  out  25 
watts  or  more  and  operate  on  1  watt  input 
on  50  Mc  will  do.  I  used  my  old  favorite,  the 
815,  It  neutralizes  easily  and  can  be  bought 
for  as  low  as  $1,75  surplus.  Fig.  1  shows  the 
circuit.   It  is  quite  standard;   tunes  up   easily; 
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and  the  neutralizing  holds  "once  and  for  alL" 
It  is  essentially  the  same  as  the  "Six  Meter 
Linear''  described  in  73,  with  a  change  in  the 
grid  bias  and  modulator  connections. 


The  Modulator 

Fig.  2  shows  the  modulator  circuit*  It  works, 
and  works  good  enough  so  that  the  modulation 
reports  w^re  "better  than  average/'  "clear  as  a 
bell/'  and  "no  b  ash  or  hash  of  any  kind/' 

After  getting  the  6C4  driver  stage  nmning, 
I  put  another  6C4  in  front  and  plugged  in 
mv  low-cost  Astatic  mike.  Im mediately,  rf 
feedback.  This  time  I  was  able  to  cure  it  with 
an  rf  choke  and  two  130  pf  capacitors  between 
the  mike  jack  and  the  grid.  No  feedback  at  any 
time  since.  The  two  6C4's  |ust  about  do  the 
job,  but  only  Just.  Vm  going  to  put  in  a 
6AT6,  which  has  a  much  greater  amplifica- 
tion factor. 

On   The   Air  Tests 

This  was  interesting,  I  started  about  3  pm 
on  a  weekday  and  everything  was  fine  while 
talking  to  the  student  types  (it  was  summer) 
and  retired  lads.  "No  drift,"  "FB,"  etc.  About 
5  p,m  some  working  type  operators  began  to 
show  up  on  the  band,  with  more  money  and 
thus  more  selective  receivers*  Some  of  these 
had  sharp  receivers  and  reported  a  slight  but 
steady  drift.  So,  off  the  air  again  and  back  to 
the  bench.  I  checked  the  variable  3  Mc  section. 
No  drift. 

I  checked  the  crystal  Drift!  Why  the  crystal 
oscillator?  Well,  as  I  have  said  many  times, 
these  VHF  crystals  will  not  stand  over  100 
volts  on  the  plate  of  the  triode.  I  put  my  volt- 
meter on  the  B-plus  and  sure  enough,  150 
volts.  My  own  fault ,  Increasing  die  dropping 
resistor  and  lowering  the  volts  on  the  plate 
to  100  took  out  the  drift  nicely  and  no  more 
drift  has  been  reported  since. 

For  frequency  spotting,  the  6AF11  power 
supply  is   switched   on   without  the   final    It 


Fig.  2.   Modulator, 

puts  a  large  signal  into  the  receiver,  but  wit] 
a  beam  antenna  on  the  recei\  er  you  can  hea 
the  desired  carrier  through  it. 

The  next  fob  was  to  get  the  entire  "station 
assembled  on  thiee  shelves  with  a  handle  fo 
portability.  The  top  shelf  has  the  conversioi 
VFO,  final  and  the  transmit-receive  switct 
The  middle  shelf  holds  the  modulator,  ani 
down  below  are  the  two  power  supplies,  I  too' 
it  up  to  73  Mountain  near  Peterborough,  N>H 
for  a  6  hour  work-out.  No  drift  reported  at  an; 
time  from  a  number  of  sharp  receivers,  an* 
all  modulation  reports  good  to  excellent* 


Concfusion 

Some  interesting  comments  were  heard.  Th 
appearance  of  a  new  home-brew  rig  on  th* 
air  seems  to  be  a  rarit\^  these  days.   And  a 
for    a    single    tube    double-oscillator-converte 
VFO;  well,  very  few  that  I  talked  to  had  an; 
idea  of  what  it  was,  even  after  I  explained  it 
Apparently  today  the  home-brewer  tv^pe    (o 
rigs,  that  is)  is  really  scarce.  The  old  divisioi 
of  customers  into   two  distinct  classes   is  be 
coming  sharper.  Class  1,  Young  lads,  time  oi 
their  hands  to   build,   not   enough   money   h 
buy  ready-made  gear.   Class  2,  The  workinj 
type,  busy  making  money^  no  time  to  build 
This  change  over  seems  to  be  accompanied  b^ 
the  acquisition  of  an  XYL  and  numerous  funio 
oscillators    I    noticed    this    consistently    whei 
building  beams,    (UHF   Resonator  Co.,   Rye 
N.  Y„  1946  to  1950).  Class  1  types  would  as! 
for    dimensions.    Class    2    types    would    senc 
checks  for  beams.  Today  with  the  heavy  pres 
sure  on  a  young  lad  to  get  his  education  thi? 
deal  is  accentuated.   He   doesn't  have   mud 
money  while  learning,   and  he  has  less  timi 
now  as  weU.   So  maybe  some  new  ideas  or 
low-cost,     easy-to-build,     circuits,     rigs^     anc 
beams  going  from  50  to  1296  megacycles  ma) 

help.  I'm  trying  anyway.  And  it*s  fun  too! 

.   •   .   Jvl CfLtL 


Mere  fe  wha,  a  Ham  thinks  about 


"/  do  a  lot  of  6  meter  work  since  I  act  as  net  control  for 
the  Michigan,  Ohio,  Pennsylvania  SSB  Net  and  in  addi- 
tion, stations  from  other  midwestem  and  eastern  states 
check  in.  My  10  element  commercial  beam  ivith  a  2U 
boom  has  met  with  several  accidents  due  to  high  winds,** 

** Recently,  I  purchased  and  installed  your  new  Coveya-6 
beam  antenna.  To  7nake  a  comparison  with  my  previous 
10  element  beam  I  went  on  the  air  without  revealing  the 
change,  You^ll  be  glad  to  kno^v  that  the  results  surpassed 
the  performance  of  10  element  beam  and  besides,  I  ob- 
tained these  additional  advantages: 

Better  front  to  back  ratio  for  receiving  —  at  least 
25  DB. 

An  improved  forivard  pattern. 

Much  wider  coverage  of  forward  pattern  on  ti^ans- 
mit,  thus  eliminating  moving  the  antenna  often. 

Very  low  VSWR  — 1.1  to  1  across  entire  band. 

Completely  weatherproofed  assembly  making 
iveatherproofing  spray  unnecessary.** 

*^My  greatest  satisfaction  was  the  ability  of  the  Coveya-6 
to  reach  out  and  get  the  long  distance  ground  wave  sta- 
tions. All  comparison  checks  in  the  log  book  tvere  very 
favorable  to  the  Coveya-6.** 

Elmer  D.  Sauers,  WASAUZ,  Akron,  Ohio 
Wofcte  comments  we  rece/S  'V""*'  °"^  ''^  numerous 

~~. g^velond   Ohio44]|3 


Chuck  MacCluer  W8MQVS 
3080  Lake  wood 
Ann  Arbor,   Michigan 


Kostless  Keyer 


All  of  us  at  one  time  or  another  have 
had  a  hankering  to  own  a  keyer.  Sonie  of 
us  resisted  the  impulse  because  the  cost  out- 
weighed the  need.  The  circuit  shown  in  Fig. 
1  is  my  compromise.  Although  no  claim  is 
made  that  this  keyer  will  replace  a  TO  keyer, 
it  does  make  self  completing  dots  and  dashes 
of  uniform  length  at  speeds  from  9  to  35 
wpni.  Moreover^  aside  from  the  sensitive  ty-pe 
relay  L,  most  of  the  parts  can  be  found  in 
an  average  junk  box, 

The  theory  of  operation  is  based  on  the 
fact  that  good  condensers  charge  very  fast, 
(See  Fig.  1.)  As  the  key  is  closed  connecting 
the  common  and  dot  terminals,  C^  charges 
instantly  (almost)  to  9  volts,  thus  apphing 
a  charge  to  the  base  of  Ti,  causing  current 
to  flow  through  Ti  and  closing  the  relay.  But 
then  as  L  closes,  tlie  9  volts  across  Ci  is 
disconnected,  allowing  Ci  to  discharge  slowly 
and  at  a  controllable  rate  across  the  speed 
control  J\q,  (See  Fig,  2.) 

Now  for  practical  details.  Many  transistors 
were  bied  for  T^  and  T2,  all  with  success. 
For  instance,  2N168A  and  other  general  pur- 
pose   t\^es   worked.    However,    if   PNP's   are 
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Fig.  2. 

to:   key  IS  closed. 
ti:   attains  closing  current, 
h:   L  closes  and  keys  transmitter. 
ta!    release  current-^  transmitter  is  off, 
t*:    relay  orm  mokes  contact  with  open  con 
toct   and   the  cycle   repeats. 


used,  the  polarity  of  C^^  Co,  and  E  musl 
be  reversed  However,  good  condenser; 
must  be  used  for  C^  and  C2,  (for  instance 
the  Spraguc  TE  1300  for  C2).  As  a  rougl 
guide,  pick  10  to  50  wvdc  types^  not  electro 
lytics.  As  for  the  speed  contiol  R^  and  R^'. 
they  must  work  on  the  same  shaft  and  can 
be  found  surphis  for  less  than  ,50^;  a  distinct 
improvement  would  be  the  use  of  logarithmic 
tapers  but  tliis  is  not  necessary. 

The  relay  is  the  only  rub.  Whatever  relay 
is  used,  it  must  have  a  coil  resistance  oi 
6  k  to  8.7  kj  and  a  closing  current  of  .6  ma. 
The  upper  limit  of  35  wpm  is  due  to  the 
slowaiess  of  the  suggested  Ad\ance  relay.  On 
the  other  hand,  this  slowness  provides  a  pleas^ 
ing  weight  to  the  characters,  although  a  weight 
control  of  a  20  k  pot  across  L  would  be  an 
improvement.  \ 

Adjustments  of  the  ratio  control  and  a 
means  of  constructing  a  cheap  key  are  de- 
scribed in  the  63  ARRL  Handbook,  page  253. 
The  current  drawn  from  tlie  battery  when 
the  key  is  closed  is  at  most  1  ma,  depending 
on  the  speed,  and  .02  ma  when  the  key  is 
open  (battery  life  is  long  indeed).  As  for 
the  choice  of  dimensions  of  the  box  to  enclose 
the  Kostless  Keyer,  I  leave  that  to  the  builder's 
taste  and  steadiness  of  hand. 
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Kostless  Keyer. 
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The  accepted  standard— drake  TR-3 

the  complete  Sideband  Transceiver  with 

FULL  BAND 
CO VERA BE 

on  both  sidebands 


AMATEUR    NET 


FULL  FREQUENCY  COVERAGE  all  amateur  bands  10  thru  80  mtrs 

UPPER  and  LOWER  SIDEBAND  on  all  bands 

300  WATTS  P.E.P.  on  SSB 

CONTROLLED   CARRIER   SCREEN  MODULATOR  for  AM  built  in 

TWO  SPECIAL  9  Mc  CRYSTAL  FILTERS  for  sideband  selection 

VOX  or  PTT 

OUTPUT  IMPEDANCE  ADJUSTABLE  with  pi  network 

SHIFTED  CARRIER  CW,  260  watts  input 

LINEAR  PERMEABILITY  TUNED  VFO 

SEPARATE  RF  and  AF  GAIN  CONTROLS 

FULL  AGC  with  Drake  dual  time  constant  system 

2.1  KC  PASSBAND 

100  KC  CRYSTAL  CALIBRATOR  built  in 

SEPARATE  RECEIVER  S-METER  and 
TRANSMITTER  PLATE  AMMETER 

ONLY  ONE  DPDT  RELAY  USED  —  RF  switching  limited  to  antenna 
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vi    I      BLOCK    DUtORAM   -  Ft  L.  DRAKE 


TR-3  SCCBAND  TRANSCEIVER 


REMOTE  VFO 

Model  RV-3 


•      •      « 


$79.95 


MATCHING   SPEAKER 

Model  MS-3  -  ,  -  $19,95 

MOBILE  MOUNTING  KIT 

Model   JVIMK-3,  .  .$6.95 
POWER  SUPPLIES 

AC  Power  Supply   Model  AC  3        $79.95 
DC  Power  Supply  Model  DC  3    $129,95 


NOTE:  A  new  transcefver  modef  TR-4  will  be  announced  soon.  This  unit  will  have  all  of  the  TR-3  features,  plus 
a  transistorized  PT.O.,  an  AM  detector,  CW  sidetone,  semi  break-in  CW  and  vox  or  push-to-tafk  AM.  The 
amateur  net  price  on  the  TR-4  will  be  $585. 00,  AN  TR-3  accessories  are  usable  with  the  TR-4.  For  more  infor- 
mation, write  to: 

R-  L.  DRAKE  COIVIPAIMY   miamisburg,  ohio,  45342 


!■; 


Peter  A.    Lovelock   K21CF/6 
807   Fourth  St., 
Sorifa  Monica,  Calif. 
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Under  the  influence  of  zoning  restrictions, 
TVI,  cliflF  dwelling  and  unsympatlietic  land- 
lords, many  metropolitan  hams  have  dem- 
onstrated frenzied  ingenuity  in  contriving  new 
designs  for  eonipact,  inconspicuous  antennas. 
Often  enough,  alas^  paying  the  price  of  high 
losses,  reduced  capture  area  and  low  radiation 
eflRciency,  resulting  in  galloping  frustiation  in 
trying  to  combat  their  full  sized  country  cous- 
ins on  our  crowded  bands. 

A  recent  commercial  innovation  that  ofiFers 
remarkable  possibilities  to  the  huddled  ham 
masses  of  suburbia  and  city  is  tlie  Hula  Hoop', 
This  new  concept  of  radiator  has  already 
been  introduced  in  several  publications^  and 
is  known  bv  the  more  consen^ative  title  of 
Directional  Discontinuity  Ring  Radiator,  a 
unique  vertically  polarized  antenna  utilizing  a 
horizontal  element  mounted  at  almost  zero 
height  above  its  operating  giound.  In  prin- 
ciple the  Hula  Hoop  functions  like  a  leaky 
waveguide. 

In  its  originally  reported  form  the  Hula 
Hoop  consists  of  a  continuously  circular  ra- 
diating element,  tfie  circumference  of  which 
is  equivalent  to  a  quarter  wave  at  the  highest 
operating  frequency.  The  circular  element  is 
mounted  in  a  plane  parallel  to  the  operat- 
ing ground-plane,  A  section  of  tlie  radiator 
extends  at  90  degrees  to  the  plane  of  the  circle 
at  the  driven  end  to  form  a  short  \  ertical  leg, 
the  length  of  which  is  shown  as  *h'  in  Fig.  1, 


and  the  length  of  which  is  equivalent  to  the 
height  above  ground.  The  diameter  of  the 
hoop  may  be  expressed  as  28  electrical  de- 
grees at  the  highest  operating  frequency^ 
while  the  vertical  leg  li*  is  2,5  degrees.  The 
radiator  mav  be  resonated  downw^ards  in  fre- 
quency  by  increasing  the  series  capacitance 
'C  between  the  terminal  end  of  the  element 
and  ground.  In  practice  tlic  Hula  Hoop  may 
be  tuned  over  a  2:1  frequency  range,  per- 
mitting two  band  operation.  However  efficien- 
cy decreases  shaiply  as  resonance  is  lowered, 

According  to  commercial  tests  the  Hula 
Hoop  is  capable  of  radiating  a  field  strength 
only  3  db  less  than  a  full  size  quarter  wave 
vertical  operating  against  the  same  ground 
plane.  At  one  half  the  normal  frequency,  when 
resoanted  by  the  appropriate  series  capaci- 
tance, field  strength  drops  as  much  as  15  db 
from  that  by  a  quarter  wave  vertical  E%en 
this  is  not  so  bad  when  the  efiBciency  of  some 
loaded'  verticals  used  successfullv  for  mobile 
operation  are  taken  as  a  comparison. 

While  physically  resembling  it's  cousin  the 
half-wave^  horizontally  radiating  *Halo',  be- 
loved of  six  meter  mobile  enthusiasts,  tlie  Hula 
Hoop*s  functional  characteristics  are  far  from 
similai\  The  quarter-w^ave  loop,  in  close  phys- 
ical and  electrical  relationship  to  a  ground- 
plane,  results  in  complete  cancellation  of  a 
horizontally  polarized  field.  The  discontinuity 
effect  of  the  radiating  elements  circular  con- 
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airation  causes  it  to  act  as  a  leakv  wa\'e- 
lide'  with  a  highly  efficient  %  ertically  polar- 
ed  field. 

One  published  construction  article^  de- 
ribes  the  application  of  the  Hula  Hoop  for 
obile  operation  on  ten  meters  or  CB  band, 
ilizing  the  car  roof  as  an  effective  giound 
ane.  This  Hula  Hoop  is  only  27  inches  in 
ameter  with  height  above  roof  (h)  being  a 
ere  3  inches.  It  is  claimed  to  have  outper- 
rmed  a  quarter  wave  whip  mounted  on  tlie 
me  vehicle. 

For  the  suburbanite  the  Hola  Hoop  brings 
e  opportimity  of  low-frequency  operation  on 
e  current  75  and  40  meter  DX  bands,  with- 
it  having  to  erect  a  vertical  radiator,  the 
jight  and  appearance  of  which  will  unleash 
e  wrath  of  neighbors  and  local  officialdom. 

eiiuugh  real  estate  is  available  to  accom- 
odate a  Hoop  diameter  of  from  nine  to  eigh- 
en  feet,  supported  one  to  two  feet  above 
ound,  the  surrounding  community  may  not 
-en  be  aware  he  has  an  antenna*  Or  if  they 
e,  will  conclude  it  to  be  the  supporting 
ructure  for  a  plastic  swimming  pool 
For  the  compact  crowd,  the  Hula  Hoop  may 
ell  be  exploited  on  the  higher  frequencies, 
vviding  an  adequate  groiindplane  is  avail- 
lie.  Even  at  20  meters  the  hoop  diameter  is 
ily  a  paltry  54  inches. 

The  author^s  own  experiments  with  a  car- 
p,  ten  meter  prototype  were  extremely  con- 
ocing.  Half  a  dozen  stations  worked  on 
ound-wave  reported  no  discernible  differ- 
tee  on  their  S-meters  between  the  hula  and 
comparison  mobile  whip.  The  darn  thing 
orks. 

But  what  of  the  city-dweller  without  a  con- 
silient ground-plane  to  hook  his  hula  to.  Or 
^en  his  country  cousin  who  wishes  to  hoist  the 
ila  to  dizzy  heights  without  compromising 
I  compact  qualities  with  bulky  ground -plane 
ements.  And  let  it  be  understood,  on  the 
ound,  or  in  the  air,  the  Hula  Hoop  requires 
highly  effective  ground-plane,  so  cast  out 
ose  slender  ground  rods  and  roll  out  the 
licken  wire,  you  low-frequency  DX'ers, 
But  wait,  there  is  a  solution.  At  K21CF  fixed 
cat.on,  where  it  was  desired  to  take  the  ad- 
mtage  of  height  for  ten  meter  RACES  oper- 
ion  over  hilly  terrain,  top-of-the-mast  oper- 
ion  was  the  dilemma.  Then  came  the  blind- 
g  inspiration  for  a  ground-planeless  Hula- 
oop  and  the  Double  Hula  came  into  being. 
Since  the  conventional  Hula-Hoop  perched 
1  its  vertical  leg  at  height  li  above  the 
ound-plane  sees  a  mirror-image  of  itself  in 
e  ground  from  which  it  derives  its  phase- 
g  characteristics,  why  not  replace  the  mirror 
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GROUND  PLANE 


Fig.  1 .  Total  radiator  length  L  +  h  =  Va 
wove  at  highest  frequency,  C  =  added  res- 
onating   capacitor   to    fower    frequency. 


image  with  a  physical  twin.  Why  not,  in  fact, 
furnish  a  second  Hula  Hoop  spaced  2h  below 
the  primary  element  and  electrically  connect- 
ed by  a  common  vertical  leg,  A  doublet  Hula? 
No  time  was  lost  in  acquiring  a  roll  of  auto- 
motive copper  tubing  %  inch  in  diameter,  and 
retiring  to  the  basement  to  pound  this  into  two 
parallel  hoops  spaced  6  inches  apart  by  poly- 
styrene rods.  The  mounting  assembly  shown 
in  Fig,  2^  was  fabricated  from  a  10"  X  x  ,,9 
J4''  masonite  board,  to  which  the  common  ver- 
tical leg  and  hoop  end  were  rigidly  mounted 
with  clamps  made  from  M'^  copper  strip.  Vari- 
able capacitance  was  added  to  the  terminal 
end  of  each  hoop  by  3^^  lengths  of  copper 
strip  extended  from  tlie  mounting  clamps  ad- 
jacent to  the  vertical  leg.  The  shell  of  a 
female  coax  connector  was  sweated  to  the 
mid-point  of  the  vertical  leg,  and  the  center 
conductor  connected  by  a  short  length  of 
*14  gauge  wire  to  a  copper  clamp  spaced 
approximately  4^'  along  the  upper  hoopj  to 
provide  the  required  gamma  match  for  the 
coaxial  f  eedUne. 

The  entiie  assembly  was  then  waestled  to 
the  roof  of  the  station  building  (known  to 
other  family  members  as  house)  and  was 
mounted  with  the  traditional  U-clamps  to  the 
mid-point  of  a  rugged  12  foot  mast  that  also 
supports  the  family  TV  antenna  as  shown  in 
the  photo* 

As  was  expected  the  massive  bulk  of  the 
TV  antenna  directly  above  the  Double  Hula 
had  undesirable  results  on  its  radiation  pat- 
tern, as  apparently  did  the  veitical  mast  ex- 
tending  both  above  and  below  the  hoops, 
in  the  place  of  radiation.  How^e\er  this 
initial  mounting  did  permit  tune-up  and 
matching  adjustments,  and  close  up  photo- 
graphing. 
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Fig.  2  Doubia  Hulo  mounting  assembly. 

The  assembly  was  resonated  with  a  grid-dip 
meter  by  varying  the  proximity  of  the  copper 
tuning  strips  to  the  vertical  leg.  Final  priming 
was  accomplislied  by  touching  up  the  copper 
strips,  using  a  long  fibreglass  rod,  to  obtain 
minimum  standing  wave  ratio  at  the  oper- 
ating frequency  of  2S.7  inc.  When  this  was 
accomplished  the  Gamma  Match  was  adiusted 
to  bring  the  swr  close  to  1:1. 

Since  initial  tests  indicated  the  Double 
Hula  wasn't  doing  so  well  under  its  TV  urn- 
brella^  it  was  then  raised  on  an  auxiliary  mast 
section  to  a  position  located  some  4  feet  above 
die  TV  antenna.  A  reclieck  showed  no  signifi- 
cant change  in  resonance  or  swr. 

But  now  ground  wave  signals  were  heard 
from  New  York  City  and  Long  Island  some 
35  miles  away^  as  were  strong  skip  signals 
from  South  America,  Excellent  contacts  were 
had  with  mobiles  at  distances  up  to  40  miles 
using  a  ten  watt  transmitter,  and  locals  re- 
ported  improvement  in  signal  strength  over  a 
commercial  tri-band  trap  vertical  mounted  on 
the  roof  peak* 

About  this  time,  came  a  second  blinding 
flash.  If  the  Double  Hula  was  functioning  like 
a  vertical  half  wave,  would  it  work  as  a 
horizontal  dipole  if  its  plane  was  rotated  90 
degrees,  like  a  wheel  on  edge*  After  a  struggle 
this  new  orientation  was  eflFected.  Still  no 
change  in  resonance  or  swr,  and  what's  more 
it  worked.  Now  we  had  the  effect  of  a  16  ft. 
horizontal  dipole  packed  into  a  compact  wheel 
configuration  only  27''  high  and  6''  in  length. 
At  a  pinch  it  could  be  made  to  work  on  20 
meters.  But  the  equivalent  of  a  35  foot  doublet 
would  only  be  54"  high  and  1  ft,  long/ 


should  not  be 
bility  of  series 
ever  length   of 


Now  suppose  we  mounted  anotiier  Doubl 
Hula  spaced  0.2  wavelengths  behind  tlie  firsl 
could  this  be  phased  to  act  as  a  parasitic  re 
Sector.  Visions  of  a  full  efficiencv  20  mete 
beam  comprising  of  three  sets  of  'ear-rings 
with  a  turning  radius  limited  only  by  booi) 
length  danced  through  my  mind.  Unfortunate 
ly  at  diis  junctiue  the  author  ran  out  of  time 
and  with  none  foreseeable  in  the  reason 
able  future^  decided  to  turn  the  whole  concep 
over  to  those  of  tlie  fraternity  who  ha\  e  th 
freedom  of  hours  to  run  amuck  on  roof-tops 
At  least  it  had  been  proved  that  vertical  o 
horizontal  the  Double  Hula  works  and  offer 
lots  of  opportunity  for  the  experiment  all; 
minded,  as  well  as  practical  joy  for  tliose  whi 
are  underprivileged  in  space* 

A  few  words  of  caution.  Excepting  for  th* 
basic  dimensions  of  the  10  meter  hulas,  th 
author  has  not  attempted  to  detemiine  exac 
dimensions   for   other  frequencies,   and   thes^ 

critical  considering  the  cap  a 
capacitance  resonance.  How 
the  circular  elements  shouk 
not  exceed  a  quarter  wave  at  the  highest  oper 
ating  frequency  desired,  or  capacitive  res 
onance  will  not  be  possible.  Height  of  th^ 
vertical  leg  (h)  is  approximately  3  inches  fo 
10  and  11  meters  and  may  be  multiplied  di 
rectly  for  lower  ham  bands.  The  Q  of  th 
hula  is  high,  and  thus  the  bandwidth  some 
what  narrow.  The  Double  Hula  displayed  . 
broader  bandwidth,  and  when  resonant  a 
28,7  mc,  could  be  operated  from  28,5  b 
29.3  with  less  than  2:1  swr.  The  mechanicall" 
minded  may  contrive  ways  of  tuning  such  an 
termas  remotely  for  wide  frequency  coverage 

The  %  inch  copper  tubing  used  for  con 
structing  my  Double  Hula  was  found  to  b 
reasonably  adequate  in  mechanical  strengt] 
for  several  weeks.  However  there  is  som 
doubt  to  its  survival  in  high  winds  or  ice 
storms.  More  rugged  material  is  suggested  fa 
permanent  use  and  especially  for  lower  fire 
quency  versions.  ,  ,  ,  K2IC1 
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TELREX  ROTATOR-INDICATOR  SYSTEM  MODEL  TS250-RIS 


Mast  Feeds  Thru  Rotator 
For  Safer  Easier,  Installation 

•  1300  IN/LBS  ROTATION  TORQUE 

•  SELF  LOCKIKG  BY  STURDY  WOHM  GEAHS 

•  SaSVN  AZIMUTH  INDICATIOP^ 

•  ACCOMMODATES  2"  O.D.  MASTING 
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ALSO; 

TS325-RIS  $325.00 
TS435-ftlS  $435.00 
TS335  RIS  $535,00 

TS585-RIS  $685.00 


•  MALLEABLE  CAST  MASTING  CLAMP  SUPPLIED 

•  OUTPUT  SPEED  APPRO!  1  RPM  \    n^^.^^W^^^  tei  dcv    i  a  DC 

•  WILL  FIT  INTO  OR  ONTO  A  S"  SIDED  TOWER   ^  J^^J^^, TELREX    LABS. 

Writ«  for  FREE  PL65  Describing  Rotorcir«  dnd  Anfennoft      ASBURY  PARK,  N  J 
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Stronger  Signals!  Stronger  Construction! 


NEW 


AUTO-MATCH 


tlie  Stronger  Mobile  Antenna 

Waters  new  AUTO-MATCH,  you'll  get  the  signal  strength  out  that's  engineered  into  your 
modern,  compact  transceiver  Every  precious  DB  of  it!  And  AUTO^MATCH  is  built  to  endure 
with  its  stainless  steel  tapered  radiator  tip  and  tough  aircraft  aluminum  mast.  It  operates 
on  any  band  with  a  simple  change  of  top-center  loading  coils.  (Coils  are  sealed  in  protective, 
low-loss  Epoxy.)  AUTO-MATCH— the  permanent  solution  to  your  mobile  antenna  problems! 
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Mast  370-1    

Radiator  Tip  370-2 

Coil  370-75   

Coil  37040   
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PRICES 

$12.95    Coil  370-20 
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$  9.95 
$15.95 
$14.95 


Coil  370-15 
Coil  370-11 
Coil  370-10 


$13.45 
$12.75 
$11.95 
$11.95 
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COD  AX  —  new  rhythm -smooth 
automatic  beyer  by  Waters  — 
never  sinytliicig  Ulse  ill  Feather- 
touch  double  paddte  is  factor) - 
adjusted  for  precise  ^p  and 
tension.  Spacing  and  timing 
from  5  to  50  WPM  is  fully 
automatic.  Battery  powered  all- 
solid  stale  digital  circuitry 
with  sealed  Heed  He  lay  output 
for  block  grid  keying.  Also 
operator  Into  iniko  Jack  to  work 
VOX  CW  on  upper  or  Io>ver 
lideband*  Unique  audio  circuit 
provides  for  monitoring  and 
tiiiiLing  Incoming  signals. 


A/f  IV  CODAX  TM 
Automatic  Keyer 
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Model  361 


$92.50     (less  batteries)   ^i 
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Introducing  , . .  . 


CLIPREAMP 


TM 


to  increase  your  "talk  power 


m 


A  goiid  state  clipper- preamplifier,  the  brand  new  Wa- 
ters CLIPllEAMP  win  increase  your  intelligibility  and 
talk-power  up  to  4  ttniea  when  band  conditions  are 
tough  1  Self*  powered  and  weighing  but  6%  ounces, 
CLlFBEA^tP  installs  externally  between  mtcropbone 
and  transmitter  in  a  matter  of  minutes.  Front  panel 
controls  switch  CLIPItEAMP  IN  or  OUT,  OFF  or  ON, 
and  permit  Compression -Level  adjustment  to  IndiFlduaJ 
reqttirements,  Input:  lOQK  ohms;  Output:  50K  ohms; 
Voltage  Qain;  10  BB  nominal;  Pow^r:   9 -volt   hatt«ar> 


Model  372 


(Less  battery} 


$21 .95 
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Combination  Beam  Antennas 


MODELA-62-300  0HM 


On  2  Meters: 

18  Elements 

1^ Folded  Dipole  Plus  Special 

Phasing  Stub 

1-3  Element  CoNnaar  Reflector 
4-3  Element  Colinear  Directors 

Amateur  Net. . .  , 
Stacking  Kit 


Oil  6  Meters; 

Full  4  Elemeats 
l-Fotded  Dipole 
1- Reflector 
2  Directors 
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$33.00 
$2.19 


DELA-62GMC-50OHM 

On  2  Meters:  On  6  Meters: 

Equivalent  to  18  Elements  4  Elements 

1- Gamma- Matched  Dipole  1- Gam  ma- Matched  Dipole 

13  Element  CoLinear  Ref fector  I  Refiector 

4*3  Element  Colinear  Directors  2- Directors 

Amateur  Net .  _  .  $34.50 
Stacking  Kit.    ,    .  $18.00 

MODEL  AB-62  GMC 
On  2  Meters:  On  e  Meters: 

Equrvalent  to  30  Elements       Equivalent  to  6  Eiements 

Amateur  Net $  32.^0 

Also: 

5  New  6  Meter  Beams 
3  New  2  Meter  Beams 
1  New  VA  Meter  Beams 

Gold  Corodized  for  Protection  Against  Corrosion 

See  Yaarfinca  DistributOF  or  writs  for  Catalog  20-226 

The  FINNEY  Company  -  Bedford,  Ohio 
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73  MACAZIN 


NEW  70- FT. 

STANDING 


;.;^1 


TRI-EX 


LM470 

Another  First 
from  TRI-EX! 

ALL-WEATHER 

MAINTENANCE 

FREE . . . 

PERMANENT! 


Absolutely 
freestanding. 
Capable  of 

withstanding  60  mph 
winds  at  full  70  ft 
height,  with  up  to  16 
sq.  ft.  of  antenna. 
Rust  free.  All 
Tri-Ex  towers  are 
hot-dipped  galvanized 
after  fabrication. 
Unusual  strength  due 
to  high  strength 
steel  tubing,  solid 
steel  bracing, 
all-electric  welded 
by  certified  welders. 
Lowest  possible 
wind  drag. 

STARTS  AT 

$995 

TILT-OVER  AND  OTHER 
ACCESSORIES  AVAILABLE. 

WRITE  FOR  FREE  BROCHURE 


ri-Ex  TOWER  CORPORATION 

127  EAST  INYO  ST.  •  TULARE,  CALIF. 


TRI-EX  TOWER  CORPORATION 
OPENS  FACTORY-DIRECT  PROGRAM 

Tri-Ex  Tower  Corporation  has  inaugu- 
rated a  new  policy  of  factory-direct 
consumer  sales,  it  was  announced 
today. 

"Tri-Ex  has  always  been  dedicated 
to  building  the  best  towers  available 
anywhere  at  any  price,"  said  A.  J.  F. 
Clement,  W6KPC,  president.  "Now  we 
will  also  offer  the  very  best  in  service 
to  Tri-Ex  tower  owners. 

"By  factory-direct  sales  a  number 
of  advantages  will  be  accrued  by  new 
tower  owners.  First,  each  factory-direct 
order  is  assured  of  faster  service.  Sec- 
ond, the  very  finest  professional  engi- 
neering assistance  is  immediately 
available.  Third  ALL  Tri-Ex  towers  are 
now  hot-dipped  galvanized  after  fabri- 
cation (rust-free),  at  new  lower  prices, 
(financing  available).  Fourth,  It  is  well 
known  that  Tri-Ex  Tower  Corp.  engi- 
neered and  developed  the  crank-up 
tower  from  its  infancy.  Research  and 
development  in  the  crank-up  tower  field 
continues  unabated  as  evidenced  by 
the  new  (LIVI-470)  seventy  foot  free 
standing  tower  recently  marketed.  The 
LIVl-470  is  a  minimum  cost  installation, 
requiring  only  a  single  base  mount. 

"Since  most  key  personnel  at  Tri-Ex 
are  active  Radio  Amateurs,  they  are 
very  well  qualified  to  assist  you  in 
selecting  the  most  appropriate  tower 
to  fit  your  particular  requirement." 

The  below  listed  members  of  the 
Tri-Ex  staff  are  always  available  to 
answer  any  questions  that  you  may 
have. 

Martin  Blackstone, 

WA6MFY/VR30 
Clyde  BIyleven,  WA60NZ 
Frank  Clement,  W6KPC 
John  Hultquist,  W6QMC 

Contact  us  now  for  your  free  catalog 
describing  Tri-Ex's  complete  line  of 
free  standing  towers,  guyed  telescop- 
ing towers,  and  fixed  height  towers. 
Write  to  Tri-Ex  Tower  Corp.,  P.O.  Box 
298,  Tulare,  Calif.,  or  call  (209)  686- 
3411. 
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Part  of  Swan  mam   assembly  line. 


HF  SSB  Transceivers 


Two  years  ago  we  ran  our  first  sideband 
transceiver  special  section  in  73,  Tlie  reader 
response  was  so  enthusiastic  that  I  decided  to 
repeat  tlie  section  every  year.  Then,  last  year, 
with  the  amateur  equipment  sales  at  a  ten  year 
low  due  to  the  panic  over  Uie  ARRL  Executive 


Committee's    submission    of    lL\l-499    to    the 

FCC-  there  seemed  to  be  little  need  for  a  buv- 

if  ^ 

ing  guide.  Things  look  much  better  this  year. 
Quite  promising,  16^  of  our  readers  told  us 
that  thev  intended  to  buv  a  sideband  transceiv- 
er  in  the  near  future.  That's  a  lot  of  transceiv- 
ers. 
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CDcr^iill     ^CD    Tift  *  kirv*^***^"*    ^i^i 


Those  of  you  that  have  an  April  1963  issue 
>f  73  handy  can  whip  it  out  and  compare  it 
mth  this  one.  It  is  very  interesting  to  see  what 
changes  have  come  about  during  the  past  two 
rears. 

Starting  at  the  top  of  the  hst  I  find  that 
I^ollins  is  still  selling  their  KWM-2,  originally 
^rouglit  out  in  1959,  Six  years  production  on 
ine  model  is  a  recent  record,  isn*t  it?  Next  we 
ind  Davco.  At  long  last,  the  ingenious  Davco 
'eceiver  is  in  production.  The  last  I  heard  they 
lad  finally  stopiied  pushing  the  state-of-the-art 
ihead  in  design  and  were  shipping  their  first 
Droduction  units.  The  transmitter  half  of  the 
i©mbo  is  still  a  few  months  off,  I  believe.  My 
impression  of  the  receiver  was  that  Jim  Lovette 
K4BXO  was  not  going  to  sell  the  thing  until 
he  had  crammed  something  like  the  75A4  into 
a  3  X  5  file  box,  transistorized- 

The  Drake  TR-S,  first  announced  in  our 
transceiver  section  in  1963,  has  proven  to  be 
a  real  winner.  It  certainly  had  a  lot  to  do  with 
Qiore  and  more  five-band  transceivers  coming 
on  the  market*  Bob  named  it  after  liis  Triumph 
rR-3.  I  think  Bob  must  have  a  new  Triumph 
because  I  understand  they  will  soon  announce 
a  new  model  transceiver,  the  TR-4, 

The  Elmac  ATR-4  never  real  I  \'  materialized. 
One  of  the  fellows  that  works  here  has  one,  but 
I  haven't  seen  any  others  around. 

The  HaUierafters  SR-150,  introduced  in 
1962,  is  still  going  strong  and  has  been  joined 
bv  the  SR-160,  a  three-bander.  The  FPM-200 


was  a  nice  rig,  but  1  guess  it  was  too  expensive 
for  us  hams. 

The  Heath  transceivers  are  now  historv. 
Their  first  unveiling  was  in  our  transceiver  sur- 
vey. 

National  followed  up  their  NCX-3,  which 
had  just  barely  come  out  in  1963,  with  the 
NCX-5  five-bander  and  a  beaut  of  a  linear- 
Well  run  a  special  linear  section  later  on  for 
you. 

Sideband  Engineers  is  still  going  strong. 
Their  SB-33  made  quite  a  hit  and  their  SB-34 
seems  to  be  doing  it  all  over  again. 

Sonar.  Hmmm,  .  .  I  think  thev  ha\  e  settled 
into  selling  commercial  units  and  are  not  really 
trying  to  do  much  ham  business •  I  haven*t 
heard  anything  from  them  in  the  last  two  years. 

Swan,  the  one  who  started  this  w4iole  thing, 
is  still  giving  everyone  else  in  the  field  a  hard 
run  for  the  customers  with  their  new  Swan-350 
with  five  bands  and  a  $400  price  tag* 

Transceivers  Inc*  Their  imitation  Swan  trans- 
ceiver never  actually  made  it  into  production. 

Galaxy  has  a  new  one  out,  the  \\  Youll  read 
more  about  that  one  in  my  review  of  it  else- 
where  in  this  issue.  Their  amazingly  low  price 
lias  not  hurt  their  popularitj'  one  bit. 

While  three  manufacturers  have  dropped  out 
of  the  transceiver  field,  only  two  have  recently 
entered  it:  Eico  and  Transcom. 

Sideband  is  here  ...  it  has  giown  up.  Our 
recent  survev  showed  that  51%  of  73's  readers 
are  on  SSB.  And  35.5^  have  a  rig  in  their  car. 
Got  yours  yet? 
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KWM-2 


1 


Collins  Radio 

Cedar  Rapids,  Iowa 


Unmatched  for  versatility,  dependability  and 
mobiIit>\  the  ColHns  K\\'M-2  maintains  a  repu- 
tation of  outstanding  performance  in  mobile 
and  fixed  station  applications. 

The  KWM-2  power  input  is  175  watts  PEP 
on  SSB  or  160  watts  on  CW,  It  transmits  on 
voice  or  CW  with  a  nominal  output  of  100 
watts  for  complete  coverage  on  80  through  10 
meters.  Crystals  are  provided  for  all  HF  bands 
except  10  meters^  where  one  crystal  is  supplied 
vrith  provision  for  two  additional  crystals. 

The  transceiver  is  finished  in  light  gray 
enamel  with  a  simulated  leatlier  front  panel 
to  match  the  S/Line. 

The  first  available  amateur  mobile  SSB  trans- 
ceiver was  in  the  Collins  KWM  series.  The 
KWM-2  continues  to  lead  the  field  with  the 
following  features:  Filter  type  SSB  generation 
pro\iding  unsurpassed  performance  on  both 
transmit  and  receive- 

Automatic  load  control  wliich  keeps  the 
signal  level  adjusted  to  its  rated  PEP,  resulting 
in  an  increase  in  average  talk  power. 

Inverse  rf  feedback  which  improves  linearity 
and  reduces  distortion  products,  giving  the 
cleanest  signal  on  the  air, 

Permeabilit) -tuned  Variable  oscillator  with 
hnearity  and  stability  providing  the  best  fre- 


quency calibration  available. 

One  kc  division  on  all  bands,  eliminating 
frequency  searching  and  allowing  you  to  meet 
anyone  on  sked,  on  any  band  80  tlirough  10 
meters* 

Compactness  and  efficiency  of  the  KWKl-2 
are  achieved  through  CoUins'  advanced  design 
of  having  aU  tnned  circuits  and  several  tubes 
function  in  the  dual  role  of  transmitting  and 
receiv^ing.  The  same  oscillators^  mechanical 
filter  and  rf  amplifier  serve  both  the  transmitter 
and  receiver,  CW  break-in  and  monitoring  side- 
tone  circuits  are  built  in. 

Easilv  accessible  controls  on  the  front  panel 
of  the  kwM-2  include  the  OFF-0\-XB-CAL 
SWITCH,  EXCITER  TUNING,  ZERO  SET, 
PA  TUNING,  LOADING,  MIC  GAIN,  BAND 
SWITCH,  AF  GAIN,  RF  GAIN,  EMISSION 
and  METER  SWITCH, 

The  KWM-2A  is  an  extended  frequency  ver- 
sion of  the  K\\M.2  for  M.\RS  (Military 
Affiliate  Radio  Service)  and  military  apph'ca- 
tions.  The  KWM-2A  has  an  additional  crystal 
board  permitting  the  operator  to  add  14  crys- 
tals to  cover  frequencies  outside  the  amateur 
bands-  The  KWM-2A  has  a  front  panel  switch 
and  indicator,  allowing  instant  switching  be- 
tw^een  the  two  crvstal  boards. 
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TR-3 


L  Drake  Co 

Miamisburg,  Ohio 


The  Drake  TR-3  is  designed  to  be  a  COM- 
PLETE SSB  transceiver.  All  liam  frequencies, 
80  througli  10  meters  are  covered  completely 
with  all  crystals  furnished.  Included  also^  are 
both  sidebands^  selectable  as  desired,  dual 
metering  of  transmitter  plate,  and  ALC  and 
receiver  S  meter.  The  linear  permeabilit)  tuned 
pro  covers  600  kc  on  each  range.  It  is  reset- 
able  to  less  than  1  kc  if  the  dial  is  calibrated 
at  the  closest  100  kc.  Amplified  AGC  is  pro- 
vided for  receiving  and  amplified  ALC  is  used 
to  minimize  flat-topping  on  SSB  transmission. 
The  100  kc  calibrator  is  built  in.  \'ox,  push  to 
talk  SSB,  controlled  carrier  AM  (260  watts 
PEP),  and  CW  (260  watts  PEP)  functions 
are  provided-  300  watts  PEP  input  on  SSB 
provides  more  than  adequate  output  for  driving 
the  largest  linear*  This  extra  power  was  provid- 
ed because  a  transceiver  is  often  used  as  a 
complete  station,  mobile  or  portable,  with  an- 
tennas that  are  less  efficient  than  in  home  sta- 
tions. Accessories  available  are  the  AC-3  Power 
Supply  for  120  or  240  volt,  50-60  cycle  opera- 
tion; the  DC-3  Power  Supply  for  12  volt  DC 
battery  operation;  the  MMK-3  Mobile  Mount- 
ing Kit;  the  MS-3  Speaker  Assembly  (provides 
space  for  AC-3  Power  Supply) ;  and  the  RV-3 
separate  PTO^  speaker  and  power  supply  en- 
closure* The  RV-3  provides  independent  trans- 
mitting and  receiving  frequency  control  for 
working  DX  and  other  independent  uses. 
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The  Galaxy  III  and  V  transceivers  have 
many  features.  They  are  easily  adapted  to 
mobile  operation  because  of  their  small  size. 
They  use  the  EZ  \'ue  dial  for  liiiniiuum  visual 
read-niit  error  in  mobile  use.  Their  receivers 
are  very  sensitive:  better  than  0.5  ^v  for  10  db 
S/X,  Thev  have  dual  attack  and  release  AVC 
to  make  the  receiver  virtually  block  proof. 
They  have  eight  to  ten  db  of  ALC  for  in- 
creased power  and  minimum  flat-topping  and 
distortion.  They  have  selectable  upper  and 
lower  sidebands.  They  are  manufactuied  un- 
der the  strictest  possible  quality  control.  They 
have  shifted  carrier  CW  for  best  operation. 
Accessories  avaihible  include  a  Deluxe  console 
at  $99.95  with  24  hour  clock,  SWR  bridge, 
speaker,  phone  patch  and  a  meter  calibrated 
in  SWR  and  VU.  The  Remote  \ TO  is  $59.95 
gives  full  range  coverage.  The  Standard 
Speaker  Console  is  $19,95. 


Galaxy  Electronics 

10  South  34th  St. 


Council  Bluffs.  Iowa 
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SR-150  and  SR-160 


era 


Co 


5fh  and  Kostner 


Chicago, 


The  Hallicrafteis  Model  SR-150  Transceiver 
is  a  precision- built,  compact,  high-performance 
radio  equipment  of  advanced  design.  This 
transceiver  utilizes  19  tubes  and  a  dual  con- 
version if  to  provide  for  the  transnn'ssion  and 
reception  of  single-sideband  (SSB)  and  con- 
tinuous wave  (CW)  signals  on  tlie  80,  40,  20, 
15,  and  10  meter  bands.  The  SR-160  is  a  tliree 
band  single  conversion  transceiver  co\^ering 
the  SO,  40  and  20  meter  bands.  Both  the  SR- 
150  and  SR-160  feature  AALC  for  improved 
talk-power  and  third  and  fifth  order  distortion 
products  down  30  db, 

Tlie  versatilit)^  this  equipment  pemiits  it  to 
be  operated  as  a  fixed  station  or  as  a  mobile 
equipment.  A  117-volt,  50/60-cycle,  AC  power 
supply,  complete  witli  speaker  is  available  for 
fixed-station  use;  a  12-volt  DC  power  supply 
and  a  mobile  momiting  rack  are  available 
when  the  transcei\^er  is  to  be  used  in  a  mobile 
configuration. 

An  advanced  feature  of  these  transcei\ers 
is  the  Receiver  Incremental  Tuning  (RIT) 
control.  This  control  enables  the  operator  to 
unlock  the  receiver  frequency  and  tune  the  re- 
ceivei'  approximately  two  kc  either  side  of  the 
transmitter  frequency*  Flipping  the  RIT  switch 
off  automatical]}  returns  the  equipment  to  the 
transceiver  condition. 
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Heath  Company 

Benton  Harbor,  Mich. 


The  tliree  Heath  single  band  SSB  faaiisceiv- 
ers  are  neatly  styled  units  providing  complete 
transeemng  facilities  suitable  for  mobile  or 
fixed  opera tioiL  Features  include  a  deluxe  fom- 
teen  tube  superheterod>Tie  circuit  for  receive 
that  pro\ddes  a  sensitivity  of  1  microvolt  and 
selectivity  of  2.7  kc  at  6  db  and  6,0  kc  at  50 
db.  Drift  is  less  than  200  c/hour  after  warm  up* 
Transmitter  final  input  is  200  watts  PEP*  The 
VFO  operates  on  1,5  to  1.8  mc,  PTT  and  ^'OX 
are  built  in,  and  provision  for  a  linear  ampH- 
fier  is  provided.  An  optional  100  kc  crystal  cali- 
brator  is  avail;d>Ie. 

Assemblv  is  easv  with  over  90%  of  the  com- 
ponents  mounting  on  a  heavy  cii'cuit  board. 
A  pre-cut,  cabled  wq'ring  harness  and  easy-to- 
follow^  instructions  further  simplify  assembly* 
AUgmnent  is  easy  as  all  critical  stages  are  pre- 
tuned.  The  gimbel  mounting  bracket  is  in- 
cluded. 
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NCX-3 
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The  NGX-5  is  Nationafs  5  band  SSB  trans- 
Dei  ver.  It  has  digital  counter  tuning  readout 
iccurate  to  1  kc  with  dial  calil^ration  to  100 
cycles-  The  NCX-5  uses  a  soKd  state  VFO  with 
no  waim-up  drift;  it  is  virtually  un affected  by 
large  variations  in  input  voltage.  The  upper 
and  lower  sidebands  are  switch  selectable  with 
no  retuning.  National's  new  6,0218  mc  8  pole 
crystal  lattice  filter  has  a  shape  factor  of  1.7:1 
and  a  6  db  bandwidth  of  2,8  kc.  The  Trans- 
Deive  \'ernier  control  allows  ±5  kc  receiver 
separation  from  the  transmit  frequency.  10  db 
^f  ALC  minimizes  flat- topping.  Among  other 
nieatures  are  two  receiver  rf  stages  to  provide 
0.5  ^v  sensitivity  for  10  db  S/N  ratio;  separate 
AM  detector;  VFO  input  for  optional  VFO 
console;  choice  of  built-in  \'OX,  FTT  or  MOX 
(manual  control);  and  break-in  grid  block  CW. 

The  NCX-3  Triband  SS  transceiver  provides 
complete  coverage  of  the  80^  40  and  20  meter 
phone  and  CW  bands,  VOX  or  PTT,  grid 
block  break-in  CW,  product  detector  for  CW/ 
SSB  and  triode  detector  for  AM  and  geared 
planetary  tuning  dial  The  handsome  front 
panel  is  anodized  for  maximum  protection 
against  wear. 


NCX 


National  Radio 
Company 

Melrose,  Mass. 
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SB-34 


Sideband  Engineers 

317  Roebling  Rd, 
S,  San  Francisco,  Calif. 


Tlie  SB-34  is  a  four  band  SSB  transceiver  us- 
ing 23  transistors,  18  diodes,  1  varactor,  1 
zener  diode  and  three  tubes.  Using  transistors 
so  extensively  results  in  lower  current  drain, 
cooler  operation^  longer  life  and  small  size. 
Performance  is  equivalent  to  or  better  than 
comparable  tube-type  transceivers •  For  ex* 
ample,  receiver  sensiti\ity  is  1  ^v  for  10  db 
S/N.  2.1  kc  selectivit)'  is  pro\ided  by  the  Col- 
lins mechanical  filter. 

The  SB-34  uses  bilateral  amplifiers  and  mix- 
ers throughout,  on  both  transmit  and  receive. 
They  operate  by  controlling  the  direction  of 
amplLfication,  Tliis  reduces  circuit  complexity, 
reduces  the  number  of  materials  required, 
simplifies  adjustments  and  eliminates  the  need 
for  transm it-receive  relays.  Tiineup  and  opera- 
tion of  the  SB-34  is  simple;  a  unique  permea- 
bility tuning  slug  mechanism  eliminates  sepa- 
rate coil  sets  for  each  band.  An  ingenious 
Geneva  movement  combines  bandswitcli  and 
exciter  timing  functions  in  a  single  knob.  The 
loudspeaker  and  both  ac  and  12  v  do  power 
supplies  are  built  in.  Drift  is  very  low:  less  than 
100  cycles  in  any  30  minute  period  under  any 
normal  ambient  condition. 
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350  and  400 


Swan 


nics 


Oceanside,  CaL 


Swan  Electionics  is  currently  marketing 
two  5  band  tiansceivers,  Eadi  is  rated  con- 
servatively at  400  \^^atts  PEP  input.  These 
models,  the  350  and  the  400,  are  ootgiowths 
of  the  original  SSB  single  band  transceivers 
and  the  ver\'  popular  model  240  tribaiider. 

Swan's  outstanding  reputation  for  liigh  per- 
formance quality  and  deiDendability  at  a  rea- 
sonable  cost  has  been  built  over  a  relatively 
short  period  and  these  two  additions  to  tlie  line 
will  undoubted h   enhance  this  reputation. 

The  400  is  the  deluxe  model  in  the  Swan  line* 
An  external  VFO  with  no  built-in  heat  source 
provides  exceptional  stability  and  calibiation. 
Warm-up  drift  is  negligible  and  the  unit  is 
rockstable  after  the  first  few  minutes.  This  unit 
is  readily  adaptable  for  use  on  Mars  frequen- 
cies or  commercial  frequencies  without  loss  of 
ham  bands. 

The  standard  model  350  transceiver  includes 
all  necessary  features  for  either  fixed  or  mobile 
operation  on  all  bands  and  permits  inclusion 
of  non-essential  but  nice  "features"  at  nominal 
kit  cost.  It  features  the  same  high  quality  and 
rehabihty  of  the  400  and  other  Swan  trans- 
ceivers, and  it  is  priced  reasonably* 
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loAR  News 


Something  new  has  been  added  for  lOAR 
membership!  A  new  low  niembeislup  fee  has 
been  announced  as  yearly  dues  of  the  lOAR. 
There's  sometliing  tangible  in  it  for  you,  too. 
Here's  how  it  works— for  $7,00,  now  you  can 
have  an  active  part  in  supporting  the  lOAR  as 
a  full  member  and  receive  73  Magazine,  too. 
There's  no  distinction  as  to  membership  levels 
dependent  upon  the  class  of  your  amateur 
radio  hcense. 

How  about  those  tliat  are  already  lOAR 
members  and  receive  the  magazine  and  want 
to  get  in  on  the  combined  arrangement?  Easy! 
Send  in  your  $7,00  for  lOAR  and  73,  and 
your  membership  will  be  extended  through 
your  current  73  subscription  and  then  will 
run  concurrent  witli  the  added  12  issues  of 
the  magazine,  (No  adjustments  either  way, 
please*) 

Now— how  about  the  fellow  who  is  a  cm  rent 
subscriber  to  73  only?  Send  in  your  $7:00. 
Your  IO.\R  membersliip  \\ill  start  immediately 
and  will  remain  tlirough  your  present  sub- 
scription until  expired  and  then  will  auto- 
matically continue  for  the  additional  12  issues 
of  73  until  tlie  concurrent  expiration  of  mem- 
bership and  73.  All  conditions  soon  come  into 
adjustment.  We  call  it  "togetherness."  Simple, 
isn't  it? 

O,  K.  fellows,  now  let's  build.  Build,  BUILD 
MEMBERSHIP!  (Later,  arrangements  are  an- 
ticipated to  be  worked  out  on  a  club  affiliated 
membership  basis.)  Let's  get  that  treasury 
swelling  so  we  can  allocate  emergency  funds 
to  cover  amateur  radio  contingencies  as  they 
occur,  10 A R  wants  to  be  readv  to  assist  where 
necessary- 

If  you  didn*t  aheady  recognize  it— it  is  a 
fact  that  73  is  tlie  oflBcial  organ  of  the  lOAR- 
Not  tlie  entire  magazine,  but  those  number 
of  pages  carrying  the  lOAR  News  and  other 
featmes  pertinent  to  lOAR. 

The  constitution  and  by-laws  are  forthcom- 
ing- They  are  about  ready  to  be  released 
through  our  own  official  news  media  (lOAR 
News  that  is)  in  73  Magazine.  All  lOAR  mem- 
bers will  have  a  chance  to  ratify  tlie  rules • 
Unlike  other  organizations  of  similar  intent, 
lOAR  will  be  democratic.  Let  us  all  keep  it 
that  way.  It  may  take  a  little  longer^  but  mem- 
bers will  have  their  sav. 


The  lOAR  is  not  and  will  not  become  a 
publishing  house-  Its  prime  interest  will  con- 
tinue to  be  devoted  to  the  amatem-  radio 
fraternity.  73  Magazine  is  quite  capable  of 
disseminating  all  oflBcial  lOAR  matters  with 
its  national  and  international  wide  range  of 
distribution  reaching  lOAR  members  and  non- 
members  alike  all  over  the  world.  In  this  con- 
nection, it  is  sound  business  management  to 
captivate  the  largest  field  of  absorption  (73  is 
widespread  and  influential)  on  matters  of  the 
lOAR  to  all  interested  amateur  licensees  of  all 
classes  whetlier  they  are  members  or  not 

Get  set  soon  for  a  voluminous  and  complex 
FCC  proposal  for  rule  making  affecting,  to 
some  degree,  most  all  classes  of  amateur  radio 
licensees.  Some  of  vou  won't  Hke  it.  It  is  an- 
tieipated  that  a  sizable  minority  group  will 
not  be  affected   (again)* 

Looking  on  all  sides  of  tlie  problems  and 
having  had  measured  the  RM-499  official  file 
of  dissenters,  the  proposal  probably  won*t  be 
identical  to  this  mad,  mad,  mad  approach.  But 
don  t  be  too  self  assured-read  the  fine  print 
carefuUy— rumor— strictly  rumor  has  it  that  the 
old  guard  has  rallied  again.  Don't  rule  out  the 
possibility  that  the  W4RLS  Foy  Guinn  petition 
may  have  been  studied  with  all  of  its  thousands 
of  joiners  in  Petition.  The  FCC  certainK  has 
had  enough  elapsed  time  to  ponder  and  come 
up  with  something  really  good  (we  hope)  as 
opposed  to  the  one  organization's  approach 
over  a  year  ago. 

A  lot  of  you  remember  FCC's  Docket  9295 
of  the  1949  era.  The  ARRL,  not  content  with 
the  commission's  "Basis  and  Puipose"  and  a 
truly  realistic  incentive  licensing  plan,  chose 
to  hack  away  for  the  protection  of  the  old  Class 
A  to  avoid  their  losing  operating  privileges 
because  the  FCC  proposed  placing  them  into 
the  General  Class  bracket  (I  wonder  what  it 
will  be  tins  time).  Well— that  was  a  long  time 
ago— the  battle  won  but  the  war  was  lost— 
could  die  ARRL  have  been  remiss? 

If  you  support  or  disagree  with  the  "new 
approach"  (The  FCC  proposal),  carefully  ob- 
serve the  deadline  date  for  fiUng  and  get  those 
good  reasons  of  yours  oflF  to  the  FCC  in  an 
ORIGINAL  plus  fourteen  (14)  additional  cop- 
ies substantiating  \'nur  comments  pro  or  con. 

Yes— tlie  lOAR  has  stamps.  They  are  a 
brilliant  orange-red  and  self-adhesive.  Perhaps 
you  have  seen  them.  Request  your  stamps 
todav  with  vour  membership  application— JOIN 
lOAR-BOOST  lOAR-PUSH  lOAH, 

E.  M.  Schaad  WA4PDX/W9A1Y 
Director 


32 


*Ta     I J  *  ^  *  *#  I  iLi*? 


IT'S  THE  SAME  LITTLE  OLD  BOX 


19S2   SWAN    SINGLE   BANDER 
1    BAND ISO  WATTS  


1963   SWAN     24D 


3    BANDS 


Z-4D   WATTS 


$320 


but  we've  put  a  LOT  MORE  in  ft! 


?  A. 
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NowmSWAN-350 

5  BANDS  — 400  WATTS  o'SS  *395 


•  3,5  *  4.0  mc.  7.0  -  7.5  mc,  13.85  -  14.35  mc, 

2L0  •  2L5  mc<  28.5  -  29.0  mc  (10  meter  fulf 
coverage  kit  available.) 

•  Transistorized  VFO,  temperature  and  voltage  stabi-      * 

lized. 

•  Precision  dualratio  tuning. 

•  Crystal  lattice  filter  ' 

•  ALC  -  .  -  AGC  .  .  .  S'Meter. 

•  51/2  in,  high,  13  in.  wide,  11  in.  deep, 

WITH    THE     SAME     RELIABILITY 

WE'VE     PUT     IN     ALL     OU 

ACCESSORIES: 

•  AC  power  supply,  matching  cabinet 

with  speaker.   Model   117-C. .„... $  85 

•  12  Volt  DC  Power  supply.  Model  412... „»$130 

•  Plug-in  VOX.  Model  VX-L,„,..„.. „., , $  35 


»  400  watts  SSB  input 

320  watts  CW  input 

125  watts  AM  input 
» Sideband  suppression:  40  db 

Carrier  suppression:  50  db 

Third  order  distortion:  30  db 
•  Lower  sideband  on  80M  and  40M. 

Upper  sideband  on  20M,  15M,  and  lOM. 

(Opposite  sideband  kit  available.) 

AND     PERFORMANCE 
R     LITTLE     BOXES 

SEE  THE   NEW   SWAN   350 
AT  YOUR  DEALER'S   NOW! 


ELECTRONICS   CORP. 

Oceanside,  California 


John  Sokellokis  W8GXU 
2339  South  Taylor 
Cleveland    1 8,    Ohio 


A  Versati  e  Code  Monitor 


with  bofius  jeattireS' 


As  every  CW  operator  knows,  a  code  moni- 
tor independent  of  the  station  rect  i\er  helps 
in  clean  sending  and  in  maintaining  the  re- 
ceiver tuned  to  that  always  ekisive  signal. 
During  my  ten  years  on  GW,  I  have  tried 
every  published  circuit  on  monitors  without 
finding  one  to  completely  satisfy  me.  Most 
required  stealing  power  from  the  receiver, 
practically  all  were  dependent  on  some  con- 
nection to  the  transmitter  and  others  utilized 
pltig-in  coils  to  cover  more  than  one  band. 
I  finally  decided  to  build  my  own  and  the 
result  is  a  transistorised  self  powered  monitor 
that  works  on  all  hands  without  tuned  RF 
circuits  and  needs  no  attachments  or  proximity 
to  tlie  tiansmitter.  It  can  be  used  as  a  field 
strength  meter,  code  practice  oscillator,  in 
the  home,  the  car  or  in  the  field.  The  cost 
of  all  new  components  except  the  meter  ams 
well  under  ten  dollars. 

The  Circuit 

The  complete  schematic  is  shown  in  Fig.  1, 
The  heart  of  the  circuit  is  the  complementary 
high  gain  DC  amplifier  made  up  of  Qi  and 
Q2>  wliich  precedes  the  Colpitts  oscillator  Q^. 
Potentiometer  R2  sets  the  operating  point  of 
the  DC  amplifier  to  a  threshold  condition  vnth 
diode  Di,  Q^  and  Q2  barely  conducting.  Under 
these  conditions  the  collector  of  Q2  rests  at 
near  ground  potential.  The  oscillator  transistor 
Qg  recei\es  its  base  bias  from  a  tap  on  the  Qo 


collector  load  made  up  of  R4  and  R5*  With  the 
collector  of  Q^  sitting  on  ground,  the  oscillator 
is  biased  off.  Interception  of  RF  energy  by  the 
five  foot  length  of  wire  used  as  antenna,  causes 
additional  current  to  flow  thiough  D|  and  the 
base  of  Qi*  This  current  is  amplified  by  Q^  and 
Q25  resulting  in  saturation  of  Q2,  which  now 
has  its  collector  at  near  supply  voltage.  Q:^ 
now  is  properly  biased  and  oscillates.  With 
the  values  shown  the  frequency  is  500  cycles, 
a  \'er\*  clean  sine  wave,  and  the  vohune  is 
sufficient  to  annoy  the  XYL. 

A  meter  in  series  with  potentiometer  R^;, 
placed  betw^een  the  collector  of  Q^  and  ground, 
adds  a  field  strength  function  to  the  unit. 
Since  tlie  meter  is  at  the  output  of  the  DC 
amplifier  a  rather  inexpensive  movement  can 
be  used*  I  use  a  0-1  ma  meter,  but  anything 
up  to  10  ma  can  be  used- 

A  9-voIt  transistor  batteiy  is  used  to  powei 
the  unit.  No  ON-OFF  switch  is  used*  With 
the  oscillator  off,  the  drain  on  the  batterv  is 
only  I/IO  ma.,  and  the  batter>^  should  last  its 
shelf  life- 

Construction 

A  home  made  printed  circuit  board  is  used  to 
mount  all  components  except  the  two  poten- 
tiometers,  jack,  meter,  and  speaker  which 
mount  on  the  face  of  5^^  X  5^^  X  7'^  box.  The 
printed  circuit  pattern  is  shown  to  size  in  Fig* 
2-  Lacking  a  printed  circuit  board,  any  con- 


5  f  T   WIRE 


V 


T\  417 

(  SILICON  NPN  ) 


2Ni303 


2N1302 


500-^  TO  VC 


5  INCH  3  2- 
SPEAKER 


Versatile 
Code 

Monitor 


34 


Tf3      IJ  A/*  A  •Tii^n* 


e  d^ 


COPPf3?    SfDB 


w 


Printed  circuit  layout. 

coastruction  method  can  be  used*  Since  no  RF 
tuned  circuits  are  used,  no  particular  care 
Deed  be  exercized  in  layout  of  components. 
Make  sure  that  the  right  output  tap  is  used 
for  the  speaker  impedance  you  are  using. 

Operation 

To  use  the  monitor^  advance  pot  R2  until 
some  broadcast  band  chatter  is  heard  on  the 
speaker,  back  oflF  a  hair,  and  you  are  ready  to 
monitor  your  transmissions.  With  my  100  watt 
transmitter  in  tune  position,  positive,  chirpless 
keying  is  obtained  on  all  bands.  If  vou  like 
QRP,  use  a  longer  hank  of  wire  as  antenna. 

To  use  the  field  strength  meter,  advance 
pot  R2  until  the  oscillator  is  on.  Adjust  pot 
Rij  to  bring  the  meter  full  scale.  Leave  Rq 
alone  and  use  R^  as  the  only  sensitivity 
control.  Keep  the  meter  reading  below  7/10  of 
full  scale.  By  carefully  adjusting  R2,  it  is  pes* 
sible  to  obtain  audible  changes  from  tlie  os- 
cillator as  the  transmitter  is  tuned  for  maxi- 
mum output.  This  feature  may  be  used  by  the 
blind  amateur  us  a  means  of  tuning  the 
transmitter. 

After  you  go  QRT,  plug  in  a  key  in  jack 
Jj^  and  let  the  harmonics  practice  for  that  long 
awaited  novice  license, 

.  .  .  W8GXU 


HERE'S  THE  NEWEST  KNOW-HOW  ON 

Transistorized 

Communications 

Equipment! 


a  valuable  book  by 

Donald  L.  Stoner,  W6TNS 

Lester  A*  Earnshaw,  ZL1AAX 

Up'to-the-minute 
&durce  book  covering 
the  use  of  Transfstors 
in  af]  types  of 
CommunEcations 
Equipment  circuitry. 


Here's  the  handbook  providing  the  latest  data 
on  the  design,  construction,  and  operation  of 
communications  equipment  using  the  solid- 
state  circuitry.  Covers  equipment  for  both 
amateur  radio  and  commercial  applications. 
Provides  a  thorough  understanding  of  basic 
theory,  and  offers  a  comprehensive  series  of 
practical  construction  projects,  including 
amplifiers,  VHF  equipment,  single  sideband 
exciters,  and  a  complete  S.S.B.  transceiver. 
This  is  a  book  every  amateur,  builder,  and 
designer  will  want  in  his  library. 


Book  No,  044  At  your  distributor 

(foreign  $5.50) 


$500 


Get  the  latest  "How-to-Build"  data  in  the 

Famous  RADIO  HANDBOOK 


Build  Practical  Equipm 

■  New  amplifier  designs 

•  New  transmitters 

•  New  receivers, 
transceivers 


Book  No.  t66    f  #%  en 
At  your  ^lluU 

disiributor, . .      il 
(Foreign  $10.50) 

Gives  extensivep  simplified  theory.  Provides 
latest  design  and  construction  data  for  a  wide 
range  of  advanced  amateur  equipment  All 
data  is  original  and  up-to-date.  Clearly  in- 
dexed; illustrated;  hardbound.  805  pages.  No 
other  book  like  it  for  builders  and  designers! 

ORDER  FROM  YOOR  ELECTRONIC  PARTS  DISTRIBUTOR 
//  he  cannot  supply,  send  ua  hia  name  and 
your  remittance  and  we  will  ship. 


EDITORS  and  ENGINEERS,  Ltd 


New  Augusta,  Indiana 

Dealerst  Electronic  distributors,  order  from  us.  Bookstores, 
libraries,  newsdealers,  order  from  Baiter  &  Taylor  Co., 
Hillside,  NJ.  or  Momence,  NL  Export  (except  Canada),  order 
from  H,  M.  Snyder  Co.»  440  Park  Ave.  South,  New  York  10016. 
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Giant  MOVING  SALE! 

Trade  or  No-Trade/Cash  or  Terms 

SAVE  BIG  MONEY  on 

tiEW  CLEGG  EQUIPMENT 


.* 


STERMAN 

ELECTRONIC 

SUPPLY 


TERRY  STERMAN 

W9D1A 
Proprietor 


"We^e  moving  soon  to  a  bigger  and  better  location,  here 
in  Milwaukee.  At  our  present  location  we*re  bursting  at 
the  seanri^  with  Brand  New  Factory-Sealed  Equipment.  It 
would  cost  us  too  much  to  move  our  giant  stocks— so  .  .  . 
we're  having  this  Giant  Moving  Sale,  and  passing  the 
savings  on  to  you.  Until  we  move,  we'll  be  trading  wilder 
than  ever.  If  you've  been  thinking  about  trading  up  to 
some  New  Equipment,  now  is  the  time  to  get  our  quote. 
You'll  never  get  a  better  deal!  Use  handy  coupon  below! 
There  is  no  obligation." 


r 


TRADE-IN  Coupon 


I 

■   To:  STERMAN  ELECTRONIC  SUPPLY 

4828  West  Fond  du  Lac  Ave,, 
MILWAUKEE,  WISCONSIN   53216        7 

I  am  interested  In  the  following  new  Items: 


I  have  the  following  to  trade; 


Rush  me  your  SPECIAL  MOVING  SALE  TRADE-IN  DEAL 
by  return  mail,  I  understand  I  am  under  no  obligation- 


Name, 


Address. 


City. 


I 

I 

■    State 


Zip 

Gode^ 


Q  Send  tatest  Rec0nditiQned  Equipment  Bulletin 


We  stock  the  entire' 

CLEGG  Line 


4828  West  Fond  du  Lac  Ave. 
MILWAUKEE,  WISCONSIN   53216 

Telephone  (414)  442-4200 


NOTE:  Our  firm  was  iormedy  kitown  as 

AMATEUR  ELECTRONIC  SUPPLY 

We've  changed  the  name . . .  THAT'S  ALU 


VISIT  our  Branch  Stores,  located  at: 

6450  Milwaukee  Avenue   I    19  Azalea  Pk.  Shopping  Ctr. 

CHICAGO,  ILLINOIS  I    ORLANDO/FLORIDA 

Phone  (312}  763-1030      I        Phone  (305)  277-8231 
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lilfll 


AFTER  JUST 


DOWN 


•    4^^ 


♦  ** 


SS-IR 


•  #  m      gf^ 


VENUS 


^ImI* 


*         *L 


NEWSS 

BOOSTER 

FOR 

VENUS 


SQUIRES- 
SANDERS 

SS-IR  Receiver 
SS- IRS  Speaker 
SS-IS  Silencer 
SS-IV  Scanner 
SS-ITXmtr. 

CLEGG 

Zeus  Xmtr. 
InterceptorBRec 
Allbander  Tuner 
22'er  2m  Xcvr. 
99'er  6m  Xcvr. 
Thor  6  RF  Unit 
Thor  6  AC  Sup. 
Thor  6  DC  Sup. 
Venus  6m  SSB 
Venus  AC  Sup. 
Apollo  6  Lin, 
SS  Booster 
372  Filter 


HAM 
NET 

(32.13)  $895.00 
(1.08)  35.00 
(4.69)  135.00 
To  be  announced 
To  be  announced 


(26.72) 
(17.69) 
(4.51) 
(8.46) 
(6.31) 
(9.20) 
(4.87) 
(5.95) 
(17.69) 
(3.79) 
(8.75) 
(3.34) 


$745.00 
495.00 
129.95 
239.50 
179.95 
260.00 
139.95 
159.95 
495.00 
110.00 
247.50 
97.50 
14.95 


i' 


THOR 


The  above  monthly  payments  are 
shown  for  $5.00  down— regular  price — 
no  trade— for  36  months. 

Of  course  if  you  purchase  during  our 
GIANT  MOVING  SALE— Trade  or  No* 
trade  .  .".  your  monthly  payments  will 
be  less. 


NEW!! 

for  2 
Meters 


NEW  SQUIRES-SANDERS  22'ER 

Nuw  superior  CLEGG  performance  at  the  right  price. 
Check  these  features: 

•  Full  20  watt  input  •  Nuvistorized  Triple  Conversion 
receiver  •  Solid  state  AC/DC  supply  •  Full  frequency 
coverage  for  MARS-CD-CAP. 


*'If  you  are  considering 
purchasing,  WITHOUT 
TRADE— either  Cash 
or  Financed — any  NEW 
Eqytpment,  Antennas, 
Towers,  or  Station  Acces-* 
series,  etc.— You  will  want  to 
get  our  Special  NO-TRADE 
MOVING  SALE  DEAL.  You 
know  that  the  Manufacturers 
would  frown  upon  our  adver- 
tising a  Discount  .  .  .  So,  tell  us  what 
you  are  interested  in  on  the  Coupon 
below,  and  we'll  callyou  Long  Distance 
(at  our  expense),  to  let  you   know 
how  we  can  save  you   BIG   MONEY. 
You  are  under  no  obligation!   Sorry^ 
we  cannot  accept  Collect  Calls— we'll 
call  you." 


RAY 

K9KHW 

Mgr.  Moil 
Order  DepL 


NO-TRADE  Coupon 


To:  STERMAN  ELECTRONIC  SUPPLY 

4828  West  Fond  du  Lac  Ave.,  -, 
MILWAUKEE,  WISCONSIN   53216     ' 

I  am  seriously  considering  purchasing  the  following 
new  equipment  without  trade-in: 


I  understand  you  wilT  phone  me  long  distance  (at 
your  expense)  and  tell  me  how  I  can  save  money 
during  your  MOVING  SALE: 

My  home  phone  #  is:        I     My  phone  #  at  work  is: 


Best  time  to  call: 


Best  time  to  call 


My  area  code  Is. 


Name^ 


Address. 


I 


Crty- 


■ 


State. 


Zip 
Code 


n  Send  latest  Reconditioned  Equipment  Bulletin 


■ 
I 

I 


ABfuii     iq^e: 
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Honk  Olson  W6GXN 
Stanford  Research  Institute 
Menio    Park    California 


Calibrated  Noise  Generator  for  432 


RF  Circuitry, 

Now  that  the  lid  is  off  the  420-450  mc 
band  as  far  as  power  restriction  goes,  many 
hams  are  reaching  for  the  moon-bounce  mode 
on  this  band,  where  available  transmitting 
tubes  can  be  used-  Groups  of  4X  ISO's, 
4X250's,  2C39's  and  such  tubes  can  actually 
be  made  to  work  at  432  mc  at  the  kilowatt 
input  level.  AlsOj  the  receiver  prol)lem  isn*t 
quite  as  hectic  as  it  is  at  1296  mc;  niivistors 
or  WE  416B  tubes  will  perform  fairly  well. 
Even  paramps  can  be  conshucted  more  easily 
at  432  mc  than  at  1296  mc,  because  the  pump- 
ing source  can  be  of  a  lower  frequency.  It 
sounds  as  if  it  is  going  to  be  easy  to  get  on, 
doesn't  it,  but  don't  anticipate  the  world-wide 
lunar  QRM  yet— there  are  some  things  to  be 
done. 

The  hams  who  are  going  to  be  successful 
at  432  moonbonnce,  are  the  hams  who  equip 
themselves  to  make  measurements.  The  re- 
port, "It  didn't  seem  to  work**  at  the  termina- 


tion of  a  long,  inspired  ham  construction  proj- 
ect, tells  one  nothing.  Since  there  are  many 
pitfalls,  the  guy  who  can  instead  say:  "it 
doesn't  have  a  low  enough  sputter  ratio"  is 
the  one  who  will  persist  and,  after  fixing 
die  tiouble,  be  on  '^states-worked"  page. 

As  pointed  out  in  previous  articles— the 
temperature-limited  noise  diode  is  the  best 
tool  for  measming  the  sensitivity  of  one*s  re-,, 
ceiver.  The  measurement  made  with  this  de- 
vice is  "noise-figure"  or  "noise-factor"  and  this 
is  the  magic  number  by  which  you  can  com- 
pare your  VHF  or  TjIIF  receiver  with  Joes 
down  the  street,  or  Sam's  in  Massachusetts. 
These  measurements  will  be  comparable  be- 
tween any  two  receivers  because  band\vidth, 
type  of  detector  J  and  other  miscellaneous  fea- 
tures (different  for  each  receiver)  do  not 
affect  the  measurement,  if  it's  carefully  made 
(that  is,  if  one's  measurement  of  3  db  power 
increase,  when  the  diode  is  turned  on,  is 
tme)p 

Past  amateur  articles  on   noise-diodes   and 
theii'   use   in   noise-factor   measurement   have 
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Fig,  1.  Power  supply. 
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Fig.  2.  Basic  noise  generator  cfrcuit. 

only  shown  how  to  construct  units  for  up  to 
about  200  mc.  The  noise  generators  described 
previously,  for  amateur  use,  have  used  the 
5722,  the  diode  wired  24G  (3C24),  or  the 
diode  wired  801  A,  as  their  tungsten-filament 
diodes.  The  15E  and  OlA  have  also  been  used 
occasionally  as  diode- wired  triodes,  too.  Com- 
mercial UHF  noise  generators  use  a  variety 
of  tungsten-filament  tubes,  all  of  which  are  a 
bit  expensive  for  most  hams.  If  you  can  lay 
your  hands  on  one  of  these  tubes,  used  or 
otlierwise  surplus,  by  all  means  employ  it 
in  your  noise  generator.  Table  I  is  a  list  of 
such  gems. 


Phi  co: 

L1262A 

RCA: 

R6212 

Bendix; 

6144 

Marconi: 

CV2 1 7 1 

Table 

I 

I  The  tube  I  used  is  a  tiiode,  a  Western 
Electric  708A,  originally  designed  for  ground- 
ed-grid  UHF  amphfter  service.  The  grid  and 
filament  are  used  as  tlie  diode  elements,  ignor- 
ing the  plate  altogether;  the  plate,  if  used, 
could  only  increase  transit  time  and  shunt 
capacity.  The  tube  is  used,  as  it  was  intended 
to  be  used,  with  the  metal  shell  (grid) 
grounded.  The  50  Q  load  is  connected  in  the 
filament  criciiit;  the  filament  power  is  fed  in 
by  means  of  a  concentric  inductor,  which  also 
tunes  out  the  stray  capacity  of  the  tube- 

Ci,  a  small  "tweaker,*'  adds  in  a  tiny  addi- 
tional capacity  to  make  adjustment  to  432 
mc  easier;  it  makes  tuning  to  anywhere  in 
die  420  to  450  mc  band  possible.  L^  is  con- 
structed of  a  IS''  length  of  Yb'^  copper  tubing 
and  has  a  piece  of  No,  20  teflon  insulated 
wire  inside  it.  The  use  of  teflon  insulated  vrfre 
is  only  necessary  because  teflon  will  withstand 
the  heat  of  soldering. 

The  eff^ective  circuit,  then,  is  as  in  Figure 
2. 

At  432  mc,  if  Cgk  +  Ci  =  3  mmfd,  then 
L  must  be  0.04  fih  to  be  parallel  resonant. 
The  reactance  of  either  Cgk  +  C^  or  L^  is 
about  100  O,  so  the  system  has  a  Q  of  ^^  and 
hence  will  be  rather  broad  in  its  noise  output 


spectrum— just  as  we  want  it  to  be. 

The  WE  708A  tube  was  recently  available 
from  a  Los  Angeles  surplus  emporium  at  the 
price  of  39  cents  each  or  ten  for  a  dollar.  We 
bought  a  buck's  worth,  figuring  some  would 
be  NG,  but  all  were  perfect  and  saturated 
welL  One  was  lost  in  initial  test,  when  we 
applied  too  much  filament  voltage;  it  was  sub- 
sequently hack-saw ed  open  to  find  out  the 
details  of  its  construction  and  to  confi^rm  con- 
nections. The  details  learned  are  presented  in 
Figure  3  along  with  its  saturation  curv^e. 

The  filament  is  a  single,  fine,  straight,  tung- 
sten wire  through  the  grid  heUx.  The  grid 
heHx  is  perhaps  1/16''  diameter  and  is  welded 
every  turn  to  the  shelL  All  this  adds  up  to: 
good  cylindrical  diode  configuration,  close 
cathode-grid  spacing  to  cut  down  tiansit  time, 
and  low  grid  to  case  inductance.  In  shorty  we 
have  a  nearly  ideal  noise  diode  for  a  dime  a 
piece. 

Construction  details;  The  rf  section  of  the 
generator  Ls  constructed  on  an  aluminum 
plate  bent  into  an  L,  the  WE  708A  protrudes 
through  a  IK"  round  hole  to  expose  its  fila- 
ment pins  next  to  where  the  UG58A/U  con- 
nector is  mounted  on  the  other  side  of  the  L. 
The  WE  708A  is  held  in  place  by  five  8-32 
binding-head  screws  that  are  tapped  into  the 
plate.  The  UG58A/U  has  four  200n,  %  w  re- 
sistors soldered  to  it  each  at  90^  to  its  neigh- 
bors to  form  a  less  inductive  load,  approximat- 
ing   a    resistive    sheet.    These    resistors    are 
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Fig.  3.  Connections  of  708A  and  graph  of 
relationship  between  "plate"  current  and 
filament  voltage. 
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CHANCES  ARE*** 

***  You  are  not  making  enough  solid 
contacts  or  working  as  much  DX  as 
you  shoulcf! 

*••  You  are  picking  up  far  too  much 
CIRM  with  your  receiver! 

*  •  •  Your  transmitted  signal  hasn't  got 
enough  punch  and  is  too  broadf 

You  can  solve  them  all  by  adding  a  BAND 
FILTER  to  your  present  rig![  NOTHING 
ELSE  LIKE  IT  ON  THE  MARKET!! 


The  BAND  FILTER  processes  all  transmitted  and 
received  speech  components  through  a  unique 
miniature  solid-state  signal  generator  using, 
among  other  devices,  a  COLLINS  MECHANICAL 
FILTER.  Infinitely  adjustable  steep-skirted  selec* 
tivity  is  one  very  desirable  feature.  Another  fea- 
ture, the  PENETRATION  CONTROL,  makes  a  200- 
watt  rig  sound  like  1-kilowatt  P.E.P.j  a  2-kilowatt 
P.E.P.  rig  sound  like  lO-kilowatts ! ! 

If  you've  been  listening  on  20-meter  SSB  lately, 
you  have  probably  heard  what  the  BAND  FILTER 
does  for  WlNVY's  signaL 

Only  three  simple  EXTERNAL  connections  to  your 
present  rig  and  it's  set  to  go ! !  All  necessary 
cables  supplied — no  soldering  or  drilling  needed  ! ! ! 

MODEL  B^3234 $319.00  complete  with  one- 
year  warranty, 

INTERESTED?  Space  does  not  permit  a  technical 

description  here,  so  why  not  send 
$2.00  for  the  INSTRUCTION  MANUAL 

L.  E.  BABCOCK  &  CO..  INC. 

85  Nob  Hill  Drive 
Framingham^  Mass.         01704 


[    ALL  200 


ftiNO 


SLEEVE    X^   i  J^ 


FEEOThftOUSHS lOOOPF 

Fig,  4.  Circuit  of  diode  noise  generator, 

soldered  to  the  UG58/U  before  it  is  Jiiounted 
to  the  alumirtiim  sheet  to  make  soldering  easier 
(less  heat  requiied).  Then  L^  is  formed  and 
soldered  from  the  WE  708 A  filament  pin  to 
C3.  The  center  filament  lead  of  L^  is  fed 
through  and  soldered  to  the  other  filament  pin 
and  to  C4,  C2  is  then  soldered  in;  be  sure 
this  is  the  type  called  for  or  a  similar  low  in- 
ductance stand-oflE  ceramic-  The  rest  is  straight 
forward.  Diode  and  power  supply  were  each 
built  in  an  LMB  141  box  chassis.  The  details 
of  wiring  the  diode  circuitry  are  shown  in 
Fig.  4, 

A  word  about  J\i  (the  "fine"  adjust)  is 
worthwhile*  Make  stire  this  one  is  a  2w  type 
A.B,  (ohmite)  molded  carbon  pot,  if  not  both 
Ri  and  R^.  This  will  make  smooth  diode- 
plate  current  adjustment  easy;  a  wire  wound 
pot  will  cause  the  plate  current  to  vary  in 
steps  because  of  the  effect  of  the  pot's  sliding 
contact  sequencially  contacting  each  wire  (the 
same  applies  if  you  use  a  Vaiiac). 

To  align  on  432  mc^  C2  is  temporarily  re- 
moved and  a  UHF  grid  dip  meter  coupled 
to  Li,  loosely.  Ci  is  adjusted  for  a  dip  at  432 
uic.  Then  C2  is  reinstalled,  and  we  should  be 
ready  for  receiver  checks. 

The  above  noise  generator  was  compared 
with  a  Hewdett  Packai'd  343A  noise  diode  us- 
ing my  own  432  mc  converter  as  the  "to  be 
measured"  device.  The  results  showed  less 
tlian  0-5  db  difference. 

The  author  wishes  to  thank  Gene  Howell, 
W4RLU,  for  his  photograph v  of  the  unit* 

...  W6GXN 
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The    revoluHonary    Dovco    DR-30    all-transisfor    commurticoiions    receiver    offers    the    ulfimafe 
irt   versotility  and   per  form  once   for   the  ham   in   o    campacl   packoge^    yet   drows    fess   current 

thon    a    single    filament    in    o(d    fashioned    tube-type    receivers. 


^* 


COMPLETE  COVERAGE 
MAXIMUM   SENSITIVITY 
EXTREME  STABILITY 
OPTIMUM  SELECTIVITY 

and  the  greatest  versatility  ever  provrded. 


* 


WHAT  ARE  YOUR 
OPERATING  REQUIREMENTS? 

Whatever  the  mode,  whatever  the  bands, 
whatever  the  conditions  of  noise  and 
Interference  and  weak  signals,  you'll  find 
your  needs  met  without  compromise  in 
the  solid-state  DAVCO  DR-30  receiver* 
Sure,  it  takes  25  transistors,  15  diodes,  14 
crystals,  a  Collins  mechanical  filter  and 
much  else,  but  check  the  specifications: 
the  DR*30  simply  does  things  no  other 
unit  can  dol  This  sensational  performer 
gives  you  the  circuitry  and  features  to  let 
you  use  every  bit  of  your  operating  skill 
on  the  really  challenging  contacts,  and 
makes  the  routine  ones  simpler  than  ever. 
And  use  it  anywhere,  mobile  or  fixed;  the 
unique  capabilities  of  the  DR-30  make  it 
your  very  best  investment  in  superb 
communications    equipment. 

Available  direct  from  factory; 
insured  shipping  included.  A 
Mme   payment   plan   is   available. 


STABILITY      — 


$337.50 


COVERAGE    —  Every   kc,  of  80,  40,  20,    15,    10   meters 

plus  50,0  -  50.550  Mc.  (6  meters) 
plus  WWV  at  1 0  Mc. 
plus  expanded   coverage   for  AAARS,   etc. 
plus  two    more    550    kc,    segments    YOU 
can  choose 
SELECTIVITY-    2.1    kc.  Collins  Mechanical   Filter  for  SSB 

plus  200    cycle    ultra-sharp    crystal    filter 

for  CW 
plus  broad    IF   position   for   AM 
crystal     first     conversion     oscillator     (10 

crystals  supplied) 
plus  transmitter- type    tuning    VFO 
plus  crystal    BFO-carrier    generator 
plus  a   new   concept   in   extruded    alumi- 
num   chassis   design    for   the    most 
rigid    construction    available 
SENSITIVITY  ^ —  ,6    microvolt    sensitivity,    with    tuned    RF 

stage      using      premium      UHF-type 
transistor  {2N2495,  with  rated  noise 
figure  of  3db   at  50  McJ 
tunable    reiection-notch    filter    for    elimi- 
nating   heterodynes 
blanking*type  noise  llmiter  (preselect! vity) 
built-in   100  kc.  crystal  calibrator 
split-gear   ball-bearing  tuning   mechanism 
separate   AM   and    product   detectors 
plug-in  module  subassembly  construction 
new    expanded    warranty;    designed    and 

manufactured    in    USA 
transceive   compatibility  with    companion 

DT-20    200-watt    SSB    transmitter 
size  (l/lO  cubic  foot)  and   weight  (nine 
pounds);    installs    anywhere 


PLUS 


and 
and 
and 
and 
and 
and 

and 

and 


DAVCO  ELECTRONICS 


Post   Office    Box    2677 
2024    South     Monroe    Sh 
Tallohossee,    Florido 
Phone  305-224^4322 


Send   for  free   brochure  explaining  olt  of  the   features  of  this   unique   receiver. 


APRIL  1965 
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SIDEBAND  ENGINEERS' 


COMPLETE,  SELF-CONTAINED, 
4-BAND  (80-40-20-15)  SSB  TRANSCEIVER 


•»it<^M 


ife 


12V  DC  /  117V  AC  POWER  SUPPLY  IS  BUILT-IN! 

Connect  the  equipment  directly  to  the  12  volt  vehicle  battery... 
or  plug  it  into  the  117  volt  AC  wall  outlet.  (Two  power  cables 
are  provided — one  for  AC— a  second  for  DC  operation]. 


ONLY  500  MILLS 

STANDBY  DRAIN  FROM 

VEHICLE  BATTERY 


Drain-saving  panel  switch 
turns  off  transmitter 

tube  filaments  and  power  supply 
for  casual  listening. 
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EXPANDED 
FREQUENCY  COVERAGE 

250  kc,  80-40-20-15, 
with  overlaps  covering 
MARS,  out-of-band  DX. 


DELTA 
RECEIVER  TUNING 

Receiver  is  tunable 
several  kilocycles  ± 
transmitter  frequency. 


SOLID-STATE 
DIAL  CORRECTOR 

Varactor  circuit  sets 
transmitter  frequency 
to  dial  ca  IJbration. 


SOLID-STATE 

SWITCHING 

Receive  to  transmit 
switching  is  all  solid- 
state.  No  troublesome 
relays.  A  breakthrough! 


OTHER  FEATURES:  SINGLE-KNOB,  DUAL-SPEED  TUNING  •  LOW  FREQUENCY  DRIFT  • 
VOX  AND  100  KC  CRYSTAL  CALIBRATOR  AVAILABLE  AS  ACCESSORIES.  (SB-34  is  pre- 
wired to  accept  VOX  and  Calibrator — has  receptacles  on  rear  of  the  chassis  for  this  purpose). 


SIDEBAND  ENGINEERS    317  roebling  road,  south  san  francisco,  CALtF. 


SB-34...  FEATURE-WISE, 
DOLLAR-WISE,  THE  BIGGEST  SSB 
TRANSCEIVER  VALUE.. .  EVER! 
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Photograph  shows  home  stik^.v-,,  ..  ..Lailation  v.  ^^8-34  with  matching  amplifief. 


Now... from  SBE...a  completely  new  SSB  transceiver, 
SB-34.  All  of  the  design  features  introduced  originally  in 
the  SB-33,  and  now  well  proved,  have  been  retained. --and 

an  entirely  new  series  of  "plus  performance'*  features  have 
been  added.  SB-34  is  handsome  equipment— conservatively 
styled,  attractively  appointed  . . .  comes  in  a  physical  ''pack- 
age" even  smaller  than  SB'33.  Transistors  and  diodes 
replace  vacuum  tubes  throughout  except  in  RF  driver  and 
Final  Amplifier  stages  for  substantial  reduction  in  current 
drain^cooler  operation— long  life  expectancy. 
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Sugg€sted  price.  (Including 
built-fn  AC/ DC  power  supply) 

$395 
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BULATERAL 

MIXERS/AMPLIFIERS 

Same  transistors  oper- 
ate both  transmit/re- 
ceive by  switching  di- 
rection of  amplification. 


COLLINS 

MECHANICAL  FILTER 

Used  both  transmitter 
and  receiver — gives 
steep  slopes... clean, 
sharp  transmitted  sigs. 


HIGHLIGHTS:  135  watts  p.e.p.  input  (slightly 
lower  on  15).  Freq.  range:  3775-4025  kc,  7050- 
7300  kc,  14.1-14.35  mc,  21.2-21.45  mc.  23  trans- 
istors, 18  diodes,  1-zener  diode,  1-varactor 
diode.   2-6GB5's   PA,   M2DQ7  driver.  Speaker 


PANEL  SWITCH 


USB  or  LSB 

Sidebands  are  locked 
to  carrier — no  dial  shift. 


SIMPLE  TUNE-UP 

AND  OPERATION 

One  knob  controlsband- 
switch/exciter  tuning. 


[ 


I  317  Roebling  Road,  South  San  Francisco,  Calif. 


Please  send  data  sheet  on  SB-34  transceiver 


NAME 


NUMBER     STREET 


niTY 


ZONE 


state: 


Charles  E.  Spitz  W4API 
1420    S.    Randolph    St. 

Arlington  4,  Vo. 


The  KWS-1  as  an  SSB  Exciter 


VHF  Heterodyne  Converters 


Judging  by  the  number  of  SSB  signals  now 
coming  up  on  the  VHF  frequencies,  this  is 
rapxlly  becoming  one  of  the  most  popular 
modes  of  operation,  SSB  can  do  on  VHF 
and  UHF  what  it  has  done  on  the  lower  fre- 
quencies: provide  more  reliable  extended  range 
communications.  Most  transmitting  converters 
marketed  are  designed  for  low  power  exciters, 
with  the  higher  power  ranges  requiring  attenu- 
ation. The  K\VS4  is  still  at  the  top  of  the 
art  for  high  qualit)^  SSB,  but  the  high  cost  of 
this  transmitter  has  discouraged  most  experi- 
menters from  modifying  it. 

It  is  possible  to  extract  the  required  low 
level  SSB  from  the  KWS-1  on  the  band  of 
your  choice  wit! unit  drilling  any  holes  or 
soldering  internal  connections.  The  attachment 
may  be  removed  at  any  time  without  signs 
of  ever  having  been  present! 

The  left  rear  of  the  rf  cabinet  has  a  large 
plug  button  which  can  be  removed.  It  was 
placed  there  should  it  be  necessary  to  remove 
the  band  change  switch  shaft.  Note  the  "be- 
fore" photograph  where  the  shaft  extends 
above  and  between  the  plate  coils  of  the  paral- 
lel 6CL6's  which  are  the  rf  drivers  to  the  final 
4CX250B*s.  This  photograph  was  taken  with 
the  bottom  pan  of  the  chassis  removed.  To 
make  room  for  the  coax  jack  the  shaft  must  be 
shortened.  The  shrift  is  of  a  non-brittle  lami- 
nated fibre  and  saws  easily  with  a  hack  saw 


hole   perfectly.    The 
the  commonly  used 


blade.  Not  much  need  be  removed,  about 
IJ2  inches  will  do.  Removing  this  piece  wilJ 
not  interfere  with  the  original  purpose  of  the 
hole  behind  it. 

The  ''after"  photograph  shows  the  shaft  end 
removed  and  the  coax  plug  mounted  in  the 
shaft  removal  hole.  Either  the  UG*1094/U  or 
the  UG*625/U  single  hole  mount  female 
sockets  fit  the  original 
mating  plug  for  this  is 
BNC  connector. 

A  two  turn  link  is  wound  around  the  coil 
of  your  choice  as  shown  in  the  photograph. 
Some  converters  call  for  a  14  mc  input,  and 
others  for  28  mc.  It  must  be  remembered  that 
the  direction  of  wind  is  the  same  as  the 
original  coil,  and  that  it  is  placed  adjacent  to 
the  cold  side  of  the  coil  which  is  nearest  the 
chassis  pan.  The  "coldest"  end  of  the  link  goes 
to  a  lug  placed  under  the  coax  socket  nut  for 
a  ground  and  the  hot  side  to  the  inner  con- 
ductor of  the  coax  socket* 

No  rettming  of  the  6CL6  coils  was  found 
necessary,  and  when  this  exciter  function  is  de- 
sired, the  KWS-1  high  voltage  plate  switch  is 
tiuTied  off,  and  4CX250B  filament  fuse  is  re- 
moved. When  you  return  to  normal  HF  opera- 
tion, simply  return  the  fuse  and  remove  the 
coax  plug.  That  is  all  there  is  to  it, 

.  ,  ,  W4API 


KWS-  1   before  modification 


KWS-1  after  modification. 
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KWM-1  on 
LSB 


One  of  the  finest  values  in  used  equipment 
on  the  market  today  is  the  KWM-1  selling 
for  about  $300  to  $350,  It  is,  without  a  doubt, 
one  of  the  most  nigged,  sensitive  transceivers 
ever  built.  It  has  a  couple  of  faults,  it  covers 
only  10-15  and  20  meter  bands,  but  the  sun 
spot  cycle  wiU  be  bringing  back  the  10  and  15 
meter  bands  in  a  couple  of  years-  The  other 
is  its  inability  to  operate  on  lower  side-band 
when  the  QRM  gets  tough,  this  can  be  easily 
corrected. 

With  apologies  to  Louis  Weber,  K6GHU, 
(P.  60  December  1963,  73  MAG),  and  his 
excellent  article  on  the  KWM-1,  I  for  one 
always  hesitate  to  actually  modify  a  mfrs. 
outfit,  but  Mr,  Weber  did  give  me  an  excel- 
lent idea  on  how  to  work  my  KWM-1  on  low- 
er side-band  wthout  any  modifications.  First 
remove  the  B,F,0.  XTAL  (the  one  up  front 
near  the  P.T.O*)  and  check  its  frequency. 
Next,  subtract  455kc  from  the  crystal  fre- 
quency. Take  this  remainder  from  455kc  and 
you  have  the  frequency  of  the  XTAL  you 
need  to  get  on  lower  side-band. 

As  Mr*  Weber  pointed  out,  the  crystal  must 
be  calibrated  to  .01%  as  measured  into  32 
mmfd  input  capacity.  To  go  on  lower  side- 
band, all  you  have  to  do  is  change  crystals.  I 
took  a  piece  of  Polystyrene  rod  about  3''  long 
and  %  inch  in  diameter  and  notched  each  end 
so  the  XTAL's  just  fit  into  the  notches. 

With  a  couple  of  tutus  of  "scotch"  tape  to 
hold  the  XTAL's  in  place  in  their  notches, 
and  a  small  cork  on  the  top  XTAL  to  hold  it 
firmly  in  place,  when  the  h'd  is  lowered,  it's 
not  much  of  an  effort  to  lift  the  lid— remove 
the  cork,  swap  the  rod  end  for  end  to  insert 
the  other  crystal,  put  the  cork  back  on  the 
opposite  crystal  and  close  the  lid.  The  dial 
will  tune  oflF  frequency  about  3kc  from  where 
it  normally  tunes.  I  obtained  my  crystal  from 
R.  E.  Woods  Electronics,  2164  North  Parkway 
Drive^  El  Monte,  California, 

•  .  .  W3AQY 


INCRlASi 


RANGE 


AND 


QUALITY 


Giant  Q-1 1 

BASE   STATION 

CUBICAL   QUAD 

For     CUl*     0,     iJ-mt     opftrjtion 

tight    bmt    ruy9€'d,     it    increases 

CB  range  SPtCJFlCATlONS  8 
db  Forward  Gain;  40  db  Front 
to  Back;  52  ohrvi  CO«x  Feed; 
horizontal  or  vertical  potariia- 
tion;  Longest  Elem»nt,  9'3"; 
Boom,    65V2" 

CB-5  GROUND  PLANE 

N#tf  wave  gives  more  gain  than 
V4  wave  witKoi^l  bulky  franf- 
formert,  SPECIFICATIONS  VSWR 
(50  ohm  cable)  1.3:1  •  Band- 
width   (under    2,1    VSWR]    +    4% 

•  750    watfj    ma*,    power    input 

•  50    ohm    nominal    input    imp. 

•  Intnl.     feedlme     RG8A/U 
Termination   SO     739 

NEW   AM-106    BASE   STATION.  3/)  WAVE 
Ground    Plone   —   3.7    D8    Gain.    Net  .   .    . 


24" 

CB   MET    \1 


B 


D 


MWM"75 
MOUNT 

79s 

■  NET 


UNIVERSAL 
MOUNT 

TM  1 

^45   NET 


^  CB  1    Air   Senrry    "Shorty"    -    23"    overaK    with    '^"--^gf 
whip    —    top    loaded     fiberglass     —    complete    with    |  ^ 
spring,  mount  ond  12  ft.  coax  cable.    For   auto   CB   use^ 


B  CBS-311  mounts  on  lop,  fender  or  trunk  lid.  52 
ohmt^  60  wafts,  RG  5S  or  equiv,,  1.5  mc  m(n«. 
U  to  1  at  resonant  frequency.  For  auto,  plane 
or   boat 


5 


25 


C    FG'103    universal     103"    fibcrgUss    whip    with    H"    «        JL9S 
24   thread  base   fitting.  " 


(Not    Shown)     100-1035    Stamtess    Steel     1C3"    whip       £95 
with    ^"   stud   threaded   to   fit   all   mounts.  " 


DSR  600-11  ba»e  station  monopole  for  11  merers  ^^  - 
Rddiating  and  ground  plane  elements  grounded  to  ^^ 
reduce    lightning    damage.    Write    for  'specs. 


50 


g  SR-500-1  i  3'elemenr  beam  antenna  with  power  gain 
approit.  2Vi  (BDB)  in  forward  direction  —  about 
10  to  1  interference  reduction  from  sides  and 
rear.     Handles    up    to    1    Kv^    input,      1  !    Meters 


24 
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$f ND  FOR  "ANTENNA  BUYER'S  GUIDE 
with  ever  200  Antennai.    Ifs  FREE) 


DEPT.  73 
4125  W.  JEFFERSON  BLVD. 
LOS  ANG£LES„  CALIF,  90016 
AREA  213,  731-2251 


fwH  ITEM  ALU 


OlvrSlON  OF 
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Ken    Morgan     K0IEG/6 


200  watts  with  a  Swan  240 


The  Swan  Engineering  Co,  model  240  is  a  3 
band  (3.8-7.2-14,2  mc)  transceiver  capable 
of  a  SSB  output  of  100  watts  pep  or  more. 
Adding  another  6DQ5  or  replacing  the  6DQ5*s 
witli  61IF5*s  can  double  the  output. 

h  Remove  the  cover  by  removing  the  3 
metal  screws  on  each  side  of  the  chassis;  re- 
move the  screws  on  the  shield  plate  of  the 
power  amplifier  cage;  remo\  e  the  back  \vrap 
around  the  shield  across  the  rear  of  the  unit. 

2.  Remove  the  6DQ5  tube  and  unsolder  the 
red  lead  to  the  small  capacitoi  on  the  PA 
deck;  unsolder  the  brown- white  lead  to  the 
meter  light  above  the  0-400  ma  meter;  un- 
solder the  rf  choke  that  runs  from  the  tenninal 
strip  on  the  chassis  to  the  tube  socket;  remove 
the  2  6/32  bolts  and  nuts  that  retain  the 
socket, 

3.  Use  a  Greenlee  l/s^'  diameter  chassis 
punch  to  punch  the  new  hole.  The  liole  for 
the  new  socket  should  be  up  enough  to  per- 
mit insertion  of  the  tube  without  having  to 
file  off  part  of  the  base-  The  punch  should  be 
positioned  in  the  hole  from  which  the  red 
lead  was  removed,  as  near  to  the  chassis  as 
possible-  The  female  part  of  the  punch  should 
be  in  the  PA  cage  and  the  tube  socket  with 
the  components  should  be  positioned  clear  of 
the  male  part  of  the  punch;  use  a  7/16"  open 
end  wTench  to  turn  the  socket  punch  bolt. 

4.  Position  the  socket  in  the  new  hole  and 
use  a  *27  drill  to  make  the  new  holes  for 
the  socket  mounting.  Caution]  Use  a  smaller 
size  drill  to  start  the  hole  or  the  bit  may  dam- 
age  the  components  by  drifting  off  thn  center 
punch  indentations.  Remount  the  socket  and 
msert  the  6DQ5  to  check  for  any  errors. 


5*  Punch  a  2nd  hole  and  drill  the  mounting 
holes  and  mount  the  2nd  (upper)  tube  socket. 

6,  Resolder  all  of  the  leads  and  lengthen 
them  as  necessary.  Check  the  instruction 
book  schematic  and  parallel  the  necessary  pins 
from  the  lower  tube  socket  to  the  upper  tube 
socket  (except  the  filament  wirhig).  Connect 
20  watt  resistor  in  series  uith  the  upper  tube 
filament  pins,  grounding  one  side  and  dressing 
tlie  lead  to  the  rear  of  the  12  volt  filament 
supply  and  the  male  power  plug.  Add  another 
braid  and  plate  cap  for  the  upper  tube.  Re- 
place all  the  shields,  blow  out  all  of  the  metal 
crumbs,  and  check  the  dress  of  the  added 
wiring  against  the  pin  numbers  of  tlie  sche- 
matic for  additional  confidence, 

7,  Connect  a  power  supply  of  800/900 
vdc  @  400/600  ma.  Adjust  the  bias  to  the 
proper  level— 25  volts.  Place  a  1%  resistor 
across  the  meter  terminals  so  the  meter  reads 
400  ma  at  half  scale  (200)  (Total  current  is 
then  meter  reading  times  2).  Tune  up  the 
xmtr  into  dummy  antenna  on  the  75  m  posi- 
tion ^  with  a  Micromatch  and  Termaline  pre- 
ferred. Check  the  neutralization  as  in  the 
book.  Adjust  the  loading  as  usual  except  hmit 
the  current  to  225  ma  per  tube  instead  of 
275  ma. 

8,  Connect  an  outside  antenna  and  with 
normal  speech  your  Micromatch  should  peak 
to  200  on  a  short  sustained  alihhhh  which 
is  a  good  healthy  signal  on  any  man's  band. 
Values  of  resistances  for  the  filament  circuit 
and  meter  shunt  have  purposely  been  omitted 
to  give  the  reader  a  lil*  mental  exercise, 

.  .  .  K0IEG/e 


SB-33  on  MARS 

I  imagine  there  are  at  least  a  couple  of 
guys  interested  in  4.025  mc  MARS  operation 
with  their  SB33's.  The  modification  is  simple, 
easy  to  do,  has  only  six  parts  and  it  does  a 
good  job. 

The  small  toggle  switch,  a  Unimax  Sub 
Miniature  Snap  Acting  Switch  *1SB-1,  is; 
mounted  in  the  upper  left  hand  comer  of  the 
front  panel  just  above  the  dial  plate.  The  sili- 
con diode  can  be  almost  any  standard  type,  a 
1N456  does  a  good  job. 


SMALL 
SWITCH 


+  DV  o- 


lOOK 
SMALL 
POT 

1000 


O-i 


tODK 


CRj 
SILIC0«4  DIODE 


TO 


■  ^TRIMMER 


T 


T 


1.  Close  S!  odj  vfo  trim  to  4  mc 

2.  Open  S]   set  dial  to  morker  post  4  mc 

3.  Adj  pot  until  0.025  zeros  in  on  marker 

past  4  mc 

.  ,  .  W6PDD 
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12    UAnATlkJr 


SERVICE 
TESTED 


EQUIPMENT 


ORDERS  PREPAID  WITH  CASH   REMITTANCE   IN  CONTINENTAL  U.  5. 


RECEIVERS 


Collins  75S1 _ 

Elmac   M-1070  P/S     ...... 

Eimac  PMR-6A , 

Gonset  G66 

Gonset  G66B  ........... 

Gonset  3  way  P/S ^ 

Gonset  Super  6  Convertors     .    . 

Hailtcrafters  S-S5      

Hall ic rafters  SX-62A 

Hallicrafters  SX-S9    

Hallicrafters  SX-IOIA        . 

Ha  Hie  rafters  SX-lll 

Hammarlund  HQ129X     

Hammarlund  HQ145 
Hammarlund  HQ170C     .    . ,  . 

Mosley  CM-l  w  sphr  (fike  new) 
Nat.onal   HRO-60  (w.  5  coifs)     .. 

National  NC-60    

National  NC-173 

National  NC-183-D  .....    . 

National  NG-270  (like  new)     .  .  . 

National  NC-300  w  calib 

National  NC-303  w/calib 

RME  4350A 

RME  6900         

RME   DB-23     . 


-        "         P       ■■       F 


TRANSMITTERS 


B  &  W  5100  

B  &  W  5100  W/51SB     .  ... 

B  &  W  LPA-1  Linear    

CE  20A  (factory-wired) 
CE  Deluxe  458  VFO  (160-15 
CE  Comp.  AMF  GC-1      .... 
CE  Slicer  Model  **B"     .. .. 
CE  Q-Multiplier  #0Q      .  . . . 
Collins  30L-1  Linear     . . , .. 

Elmac  A-54H , . 

Elmac  AF67      . .      ....... 

Globe  AT-4  Matchbox     

Globe  LA-1  Linear        

Gonset  GSB-100       .... 


r.^' 


k       »       I       A 


P       *       ■       A 


a      i     m     Mi     t.    M     * 


4      +      «      ■      4 


I         k        ■       »       I        q 


$369.00 

49.00 

39,00 

69.00 

79.00 

15.00 

1 9.00 

65.00 

249.00 

84.  OD 

189.00 

169.00 

65.00 

199.00 

209.00 

129.00 

239.00 

39.00 

75.00 

179.00 

165.00 

169.00 

259.00 

129.00 

169.00 

27.50 


$!  39.00 

269.00 

229.00 

119.00 

29.50 

38.00 

27.00 

17.00 

375.00 

29.00 

49.00 

34.00 

59.00 

199.00 


Hallicrafters  HT'32 

Hallicrafters  Hr-32B  (like  new) 

HalJicrafters  NT-37      .. 

Hallicrafters  HT-40 
Heath  "Apache''    - 
Heath  DX-40     .... 
Heath  DX-60 
Heath  DX-lOO 


4-       4        4 


-I         ■         P        ■         q-         I 


P         V         I        I 


I         ■'        « 


i        «        b 


■!<#■'•■ 


r      *      t     m     * 


r     m      r-    *     ^      r 


Heath  HA-10  Warrior    . . . 

Heath  MT-l     

Johnson  **Challeiiger'* 
Johnson  "Valiant'' 

Johnson  "Courier'*  (like  new)  .  . . 

Johnson  "Pacemaker**  . . , . . 

Johnson  "Navigator" 

Johnson  OesK  "Kilowatt"    

TRANSCEIVERS 

Galaxy  HI  (demo) 

Gonset  G-76 

Hallicrafters  SR-150      .  . 
Hallicrafters  SR450  AC  PS 
Heath  HW-22  (like  new)     . . 
National  NCX3  (like  new)    . 
S8E  SB-33  (demo)     ....... 

Swan  SW-120     

Swan  SW-140 , 

Swan  SW-175         . 


*       -^       F       *■ 


VHF   EQUIPMENT 


Clegg  ''Venus" 
Clegg  "Interceptor"     .  , . . , 
Gonset  Comm  II  2M  (clean) 
Gonset  Comm  II  6M     ..,  _ 
Gonset  Comm  III  2M      . . .  . 

Gonset  Comm  IH  6M     

Gonset  Comm  IV  2M  .  .  .  . . 
Gonset  Comm  iV  6M  .  . . 
Gonset  Comm  6M  Linear 
Gonset  Model  3112  (220 
Johnson  6N2  Xmtr 
Lafayette  HE45B  .  .  . , 
Lincoln  6M  Transceiver  . . 
Poly-Comm-G  .  .,,*.,.,. 
Poly  "Comm  6-2  Transceiver 


-..■*. 


Mc) 


*■  *,•■'. 


269-00 

539.00 

265.00 

65.00 

159.00 

39.00 

75.00 

95.00 

219.00 

49.00 

55.00 

199,00 

219.00 

179.00 

99.00 

595.00 

$299.00 
199.00 
459.00 
75.00 
125.00 
275.00 
269.00 
159.00 
159.00 
159.00 


-fall 


.  $459.00 
.  339.00 
.  129.00 
,  99.00 
.  189.00 
159.00 
.  279.00 
,  229.00 
.  99.00 
.  219.00 
.  109.00 
99.00 
.  59,00 
.  259.00 
.    239.00 


MISSION  HAM 
SUPPLIES 

3316  Main  Street 

Riverside  3,  California  92501 

Plione  683-0523  (area  code  714) 


ORDER 
TOD  AT 


I 

I 

MISSrON   HAM  SUPPLIES  , 

3316  Main  Street,  Riverside   3,  Colif.   92501  { 

I  I 

I  Attn:    Bill    Hullquist,    K6L0S,    Please    Ship    me    the    following:! 

I- — — :- — : — 7. — rrizr: — r— I 


.  enclosed.  (Cast)  orders  shipped  FREE  in  conttnen- 


QUOTE  trade  allowance  and  terms. 


1$ 

jtal  U.  S.) 

jn  Please   send   latest  HAM  flyer, 
ll_3  Put  me  on  your  mailing  list. 

I 

I 

I 

I 


I 
I 
I 


NAME 


Address 


Call 


(please  print) 


--it-  M        »        J        n       M        m.        .  «irH--r4««'^«'V1>"'  t--~-.         -----------  - 

I  City .Zone State  .Zip  . 

I  (Calif,  orders  add  4%  tax^  j 


LlM         1 
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Jack   Bayho  W88PY 
1475    Wilson    Mills    Rd. 
Chester! and,  Ohio 


Cleanliness  ond  a  gentle  touch  are  necessi 
ties  when  repairing  o  meter* 


Cartoons  by  Wayne  Pf ere e  K3SUK 


Amateur,  Spare  that  Meter  . 


There  are  probably  no  pieces  of  electrical 
equipment  so  widely  used  and  so  little  under- 
stood as  common  D'  Arsonal  meter.  Most 
amateurs  use  them  continually  without  very 
much  thought  as  to  how  they  work,  and 
how  to  get  the  most  out  of  them.  Wide 
misconceptions  exist  about  many  aspects  of 
meter  usage^  durability,  etc. 

Most  well-desigiied  units  can  stand  a  1000% 
overload  without  suffering  mechanical  dam- 
age, although  with  ac  units,  rectifier  damage 
may  occur.  Meters  with  target  type  pointers 
are,  of  course,  less  able  to  withstand  severe 
overload  rapidly  applied.  The  movement  up- 
scale has  very  little  likelihood  of  damaging 
the  target  pointer,  but  the  sudden  stop  at  the 
end  of  the  travel  on  a  suddenly  applied  over- 
load is  quite  another  thing.  The  target's  mass 
may  bend  the  pointer. 

Mechanical  damage  by  dropping  is  quite 
common  J  and  needs  no  discussion. 

Poor  location  of  meters  in  equipment  is 
something  few  amateurs  consider.  The  meter  s 
accuracy  is  entirely  dependent  on  the  flux 
value  in  its  gap*  While  the  meter  designer 
uses  material  of  high  stability,  demagnetizing 
can,  and  does  occur.  It  is  customary  in  a 
meter  factory  to  make  aU  units  about  10%  more 


sensitive  than  required.  This  excess  sensitivity 
Is  then  removed  by  deliberately  "aging"  or 
demagnetizing  the  flux  producing  element. 

This  "aging"  stabilises  the  magnet  and  as- 
sures  reasonable  lack  of  susceptibihtv^  to  fur- 
ther flux  reduction  under  normal  conditions. 
Close  proximity  to  a  strong  ac  field,  such  as 
that  produced  by  a  motor  or  transformer^  is 
not  considered  as  "normal."  Slow  deterioration 
may  occur  with  resultant  loss  in  meter  sensi- 
tivity  and  calibration  error. 

The  use  of  a  soldering  gun  in  close  prox- 
imit>^  to  the  magnet  will  also  cause  sli^t  flux 
loss  due  to  the  very  high  ac  field  present. 
^Vith  a  properlv  aged  magnet  this  effect  is 
very  small. 

The  life  of  a  meter  can  be  badly  shortened, 
if  it  is  not  a  sealed  unit^  by  environment. 
Overly  humid  storage  may  cause  rusty  pivots 
and  resultant  friction.  Steel  particles  small 
enough  to  be  airborne  can  actually  accumu- 
late,  over  a  period  of  time,  enough  to  cause 
sticking  action. 

Rough  handling  may  not  cause  readily  ob- 
servable meter  deterioration.  Quite  often  it 
appears  only  in  the  form  of  friction.  This  can 
be  detected  by  running  the  meter  up  scale 
slowly,  stopping,  then  tapping  the  meter— the 


4S 


^a        ILC  M.^^  M. 


'1  bJJ 


amount  of  motion  after  tapping  bring  friction 
erroi\  Rough  treatment  often  causes  minute 
pivot  blunting  with  resultant  friction-  Friction 
is  always  more  of  a  problem  with  more  sensi- 
tive meterSj  as  increased  sensitivity  is  usually 
achieved  in  a  design  by  increasing  the  amount 
of  wire  involved  and  the  flux  of  the  magnet 
structure,  and  by  reducing  the  power  of 
the  springs.  The  added  wii'e  means  more 
weight,  the  weaker  springs  less  torque.  Re- 
sult: more  friction.  The  added  wei^t  also 
makes  pivots  more  subject  to  blunting,  so  it 
is  necessary  to  handle  high  sensitivity  meters 

carefullv. 

Considerable  damage  is  done  to  meters  by 
people  with  the  best  of  intentions.  It's  bad 
enough  to  have  overloaded  a  meter  by  over 
1000%,  but  the  real  damage  will  occur  when 
an  attempt  is  made  to  straighten  out  the 
pointer.  Usually  such  repair  jobs  come  to  grief, 
and  there  is  great  wonderment  on  the  part 
of  the  amateur  abruptly  turned  meter  repair- 
man.  Why  do  meters  always  go  bad  when 
the  most  capable  amateurs  try  to  become  re- 
pairmen? 

The  first  disaster  which  will  befall  a  meter 
with  a  bent  pointer,  occurs  when  the  amateur 
sits  down  at  his  desk  and  takes  tlie  front  oflE 
the  meter.  Unless  a  sheet  of  clean  white  paper 
was  placed  on  the  desk  top  prior  to  opening 
the  meteiv  every  tiny  speck  of  steel  tiash  in 
the  area  will  jump  at  once  into  the  meter. 
One  almost  invisible  speck  on  the  core  will 
cause  the  meter  to  become  "sticky," 

So  the  meter  that  originally  had  only  a  bent 
pointer,  now  has  an  added  built-in  complica- 
tion—a tendency  towards  stickiness. 

If  our  friend  did  put  a  sheet  of  clean  paper 
down,  he  probably  forgot  to  demagnetize  and 
wipe  off  all  the  steel  chips  from  the  needle 
nose  pliers  he's  using. 

If  the  meter  survives  thus  far,  the  innate 
curiosity  disease  will  surely  set  in.  The  first 
symptom  of  this  is  the  observation,  '*Say,  look 
at  how  thev  do  this  in  this  meter.*'  It  is  natural 
to  touch  the  point  involved  while  making  the 
observation.  Such  touching  usually  ignores  the 
presence  of  the  hair  spring,  and  it  gets  bent. 
This  seems  to  be  no  problem  since  in  about 


An    overly    humid    atmosphere    may    cause 
deterioration  of  the  meter  ,  »  , 

half  an  hour  we  have  it  all  straightened  out, 
"as  good  as  new,"  except  we  now  ha\'e 
wrecked  the  linearit)'  of  the  meter,  as  well 
as  its  calibration  at  end  scale. 

Oh  yes,  that  pointer]  With  great  aplomb  it 
is  straightened  out.  Of  course,  the  meter  is 
now  off  poise  or  balance,  and  won't  read  the 
same  horizontal  and  vertical.  This  fault  is  usu- 
ally not  observed  at  first,  although  some  fel- 
lows may  wonder  why  the  meter  makers  put 
those  *'silly  springs"  on  the  pointer  base- 
Just  before  the  meter  front  gets  put  on  for 
the  last  time,  our  friend  \\i\l  discover  the  ht* 
tie  screw  which  adjusts  the  jewel-  The  usual 
reaction  to  this  is  to  tighten  it  up  fust  a  *Tiair," 
The  pointer  won't  wobble  so  much  that  way* 
Indeed,  it  will  haidly  move  at  all,  due  to  the 
blunted  pivot  or  pierced  jewel  caused  by  our 
repairman. 

The  front  will  go  on  for  the  last  time  now. 
Actually,  if  11  go  on  and  off  several  times, 
since  the  zero  adjuster  usually  will  miss  the 
slot-  About  this  time  it's  discovered  quite 
often  tliat  the  meter  won't  go  to  zero.  Remem- 
ber the  spring  trouble  and  tlie  poise? 

A  few  minutes  and  cuss  words  later,  our 
amateur  places  the  meter  at  arm's  length  and 
admixes  his  work* 

,  ,  ,  W8BPY 


-?*i.-M  *- 


wm 


MM 


MMMI 


MOI 


MMMM 


"'iAe^  '-BALUN"  FED  INVERTED  *-V"  ANTENNA  KITS 

^  SIMPLE^TO'INSTALL,  HI-PERFORMANCE  ANTENNA  SYSTEMS: 


1  KW   P.E.P,    Mono-Band    Kit  •  .  •  1KMB1V/81K  .  .  .   $19.95* 

2  KW   PXR   Mono-Band   Kit  • ,  •  2KMB1V/81K_  ,  |22,95* 

*K]t  comprises,  encapsulated.  ''Balun/'  copperweld.  insulators, 
plus  installation  and  adjustment  instructions  for  any  Mono* 
band  80  thru  10  Meters.  Also  avaiiabJe  2,  3,  4,  5  Band  Models. 


TELREX 

PL  65 


2,576,929 

TELREX  LABORATORIES 

ASBURY  PARK,  NEW  JERSEY 
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Giant  MOVING  SALE! 

Trade  or  No-Trade/Cash  or  Terms 

SAVE  BIG  MONEY  on 

^^^GONSET  EQUIPMENT 


STERMAN 

ELECTRONIC 

SUPPLY 


TERRY  STERMAN 
W9DIA 

Proprietor 


"We*re  moving  soon  to  a  bigger  and  better  location,  here 
in  Milwaukee.  At  our  present  location  we're  bursting  at 
the  seams  with  Brand  New  Factory-Sealed  Equipment.  It 
would  cost  us  too  much  to  move  our  giant  stocks— so  .  .  . 
we're  having  this  Giant  Moving  Sale,  and  passing  the 
savings  on  to  you.  Until  we  move,  we'll  be  trading  wilder 
than  ever.  If  you've  been  thinking  about  trading  up  to 
some  New  Equipment,  now  is  the  time  to  get  our  quote. 
YouMI  never  get  a  better  deal!  Use  handy  coupon  below! 
There  is  no  obligation." 


r 


TRADE-IN  Coupon 


I    

■    To:  STERMAN  ELECTRONIC  SUPPLY 

I  4828  West  Fond  du  Lac  Ave., 

■  MILWAUKEE,  WISCONSIN   53216        ^ 

I  am  interested  tn  the  following  new  items; 


I  have  the  following  to  trade: 


Rush  me  your  SPECIAL  MOVING  SALE  TRAOE-IN  DEAL 
by  return  maJL  1  understand  1  am  under  no  obligation. 


Name. 


Address, 


City- 


state- 


Zip 

Code. 


□  Send  latest  Reconditioned  Equipment  Bullitin 


We  stock  the  entire 

GONSETLine  . 


4828  West  Fond  du  Lac  Ave. 
MILWAUKEE,  WISCONSIN    53216 

Telephone  (414)  442-4200 


NOTEs  Our  firm  was  fonnerlY  kno¥m  as 

AMATEUR  ELECTRONIC  SUPPLY 

We've  changed  the  name  ,  • .  THAVS  ALU 


VISIT  our  Branch  Stores,  located  at; 


6450  Milwaukee  Avenue 

CHICAGO,  ILLINOIS 

Phone  (312}  763-1030 


19  Azalea  Pk.  Shopping  Ctr. 

ORLANDO,  FLORIDA 

Pboite  (305)  277^231 
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AFTER  JUST 


DOWN 


GONSET 

9000A     Zm  Sidewinder  (SSB,  AM,  CW)  Xcvr. .  .(14.26) 

90 lA       AC  Power  Supply  for  900A (  2.25) 

902A       DC  Power  Supply  for  900 A (  2.70) 

SOSA       500  Watt  2m  Linear (10.65) 

910A  6m  Sidewinder  (SSB  .AM,  CW)  Xcvr..  j(  14.26) 

9UA  AC  Power  Supply  for  910A .(  2,52) 

912A  DC  Power  Supply  for  910A .....(  2.70) 

913A  500  Watt  6m  Linear .(10.65) 

3341  2m  Communicator  IV 12VDC  +  117VAC(14.62) 

3342  6iTi  Communicator  IV  I2VDC  +  117VAC(14.62) 

3409  Civil  Defense  Kit  for  Comm.  IV .(  2.16) 

3363  Canvas  Carrying  Bag 

GA-138  108-138mc  Xcvr  Aircraft .(17.51) 

3362  Civil  Air  Patrol  Kit .(  1.62) 

3357  2,6,+  VA  meter  VFO X  3.06) 

3340  GSB-201  10-80m  Linear X12.27) 

3221  G  50  6m  Xcvr,  117VAC .(13.00) 

3300CD  G-50  (CD  Version) .(13.90) 

3448  5DB  RF  Attenuator 

3449  lODB  RF  Attenuator 

3450  15DB  RF  Attenuator 

3365  Mobile  Mtg.  Brackets 

3350  Ceramic  Microphone. 

621-018  Telescoping  Antema 


fe5^:..... 


$399.50 
73.50 
79.50 

299.00 

399.50 
73.50 
79.50 

299.50 

409.95 

409.95 

64.95 

12.95 

489.95 
49.95 

345.00 

367.30 
389.95 

10.79 
10J9 
1079 

4.26 
13.60 

3.30 


"If  you  are  considering 

purchasing,  WITHOUT 

TRADE— either  Cash 

or  Financed — any  NEW 

Equipment,  Antennas, 

Towers,  or  Station  Acces- 
sories, etc.— You  will  want  to 

get  our  Special  NO-TRADE 

MOVING  SALE  DEAL.  You 

know  that  the  Manufacturers 
would  frown  upon  our  adver- 
tising a  Discount  .  .  .  So,  tell  us  what 
you  are  interested  in  on  the  Coupon 
below,  and  weMI  call  you  Long  Distance 
(at  our  expense),  to  let  you  know 
how  we  can  save  you  BIG  MONEY. 
You  are  under  no  obligation!  Sorry, 
we  cannot  accept  Collect  Calls— we'll 
call  you/' 


RAY 

K9KHW 

Mgr,  Mail 

Order  DepK 


jBr^bove  m©iiihly  paynnients  are 
sihtivyFi^  for  $5 .00  iJdvvii— regul 
no  trade— for  36  mo^nth^. 

Of  c&uFse  if  you  purchase  durlng^^ur 
^  I A  N  t  IH  O  VI N  G  SA  LE— TMde  tit  N  o^ 
tra d ^  -  i  w  y our  m o  n t h  1  y;  pay  m  e  nt $ j^j^  I 


r 
I 

I 
I 
I 
I 
I 
I 
I 


'.^ 


NO-TRADE  Coupon 


To:   STERMAN  ELECTRONIC  SUPPLY 

4828  West  Fond  du  Lac  Ave.,  -, 
MILWAUKEE,  WISCONSIN  53216    ' 

I  am  seriously  considering  purchasing  the  foliowini^ 
new  equipment  without  trade-ini 


I 
■ 


-■^ 


I 
I 
■ 
I 


I  understand  you  wHl  phone  me  long  distance  (at 
your  expense)  and  tell  me  how  I  can  save  money 
during  your  MOVING  SALE; 


My  home  phone  #  fsi 


Best  time  to  call- 


M 


''^l: 


w 


•;aP'- 


^■^^•"•■' 


ipHi 


One  of  1965's 
hottest  products 

NEW  GONSET 

500  WATT 

LINEARS 

for  2  and  6  meters 
$299.00 


My  area  code  is. 


My  phone  #  at  work  rs? 


Best  time  to  call 


Name. 


Address, 


City- 


State. 


Zip 
Code. 


■    m- 


D  Send  latest  Reconditioned  Ectutpment  Bulletin 


I 


Ann  1 1      irt^r 


Ed   Sagotis  WA2DJU 
Amperex    Electronic    Corp, 
Slctersville,    R.    I. 


Transistor  RF  Power  Amplifier  Design 


The  amateur  will  find  solid  state  circuitry 
desirable  in  many  transmitter  applications  such 
as  oscillators,  frequency  multipliers  and  power 
amplifiers.  Though  there  are  similarities  in  tube 
and  semiconductor  circuit  design,  there  are 
also  very  important  inherent  differences  be- 
tween transistors  and  vacuum  tubes  which 
must  be  taken  into  account  in  circuit  design. 
Unlike  vacuum  tubes  with  high  input  and  out- 
put impedance,  the  tiansistor  is  a  low  imped- 
ance device.  The  input  impedance,  which  is 
dependent  on  freqviency^  may  be  as  low  as  ten 
ohms.  Collector  output  impedances  in  the  fifty 
to  one  hundred-ohm  range  are  often  encoun- 
tered. 

Transistor  circuits  require  crystal  controlled 
oscillators  for  maximum  frequency  stability. 
Since  the  output  frequency  is  often  much 
higher  than  the  oscillator  frequency,  several 
stages  of  frequency  multiplication  may  be  re- 
quired. 

The  number  of  amplification  stages  required 
to  obtain  a  specified  output  power  is  a  function 
of  the  power  gain  of  the  transistor.  The  gain 
in  turn  is  a  function  of  frequency,  supply  volt- 
age, circuit  configuration,  class  of  operation  and 
drive  power. 

Operation  of  low  level  stages  in  class  B  or 
C  is  ineflRcient  and  results  in  low  power  gain 
since  drive  power  is  necessary  to  turn  the  de- 
vice "on,"  Therefore  low  level  stages  can  be 
operated  in  class  AB.  However,  for  high  drive 
level,  class  C  operation  is  preferred  because  of 
the  high  efficiencies  which  can  be  obtained. 

The  goals  to  achieve  in  class  C  amphfler 
design  are  high  dc  efficiency,  large  power  out- 
put and  low  drive  powder.  As  is  generally  the 


Cq^  OUTPUT    CAPACITANCE 


RFC 


Fig,    1 


case,  some  compromise  is   required  to  attain 
these  goals. 

Both  common  emitter  and  common  base  cir- 
cuits are  used  for  rf  power  amplifier  designs. 
The  choice  is  influenced  primarily  by  operat- 
ing frequency,  power  gain  and  desired  band- 
width. 


Cq«  OUTPUT  CAPACITAMCE 


RFC 


Fig,2A 


Tank   Circuit    Design 

The  amplifier's  output  tank  circuit  must  sup- 
ply a  proper  load  impedance  and  must  not 
consume  too  much  of  the  amplifier's  power.  At 
the  same  time  the  output  tank  circuit  efficiency 
should  be  high. 

Usually  the  dc  supply  voltage  is  known  in 
addition  to  the  desired  power  output.  The  load 
impedance  that  the  collector  will  see  may  then 
be  calculated  from  equation    (1)    (neglecting 

^CE  sat/  • 


Rr   =- 


(Vco) 


2.P 


(1) 


o 


Vqc  =  collector  supply  voltage* 
pQ  =  power  output  in   watts. 


Fig.  1  is  a  schematic  of  the  familiar  Pi  net- 
work. The  formulas  for  calculating  the  reactive 
components  C^,  C2  L  and  the  value  of  Rl  are 
as  follows,  assuming  V^q  =15v,  Pq  =  0,5  watts, 
and  Ql  (loaded  Q)  :=^5,  Ro  =  50  ohms: 


C^iQUTPUT  CAWCITANCE 


Fig.    3 


:H^' 


c. 


R=50n 
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RFC 


/""^""^^V, 


Fig.   4A 


Fig.  4B 


Fig,   4C 


1.  R^,Y^^    (1?)L^225  ohms 
^      2  pQ       2  X  0.5 

2.  Xq^  ~  — —  =  — —  =  45  ohms 
3.  X]^  "=  Xq  ^  45  ohms 


4*  Xq, 


—  R 


o 


Rr. 


Ro  (Q2  +  1)-Rl 


225 

=  ^^/dO (5^  +  1 )  -  225  ^  ^^  ^^^ 

The  output  capacitance,  Co,  can  be  a  prob- 
lem when  designing  matching  networks  for  use 
at  two  meters  or  higher.  The  capacitance  Cq 
is  an  appreciable  part  of  Ci  when  compared  to 
the  calculated  value  of  Ci,  Since  Ci  and  Co  are 
essentially  in  parallel  they  will  add,  and  a 
value  of  C  larger  than  C^  calculated  will  have 
to  be  accoimted  for,  and  may  then  make  the 
Pi  network  as  shown  in  Fig,  1  impractical. 
Fig,  2,  however,  shows  as  alternate  connection 
for  the  Pi  network.  The  combination  of  L  and 
Ci  is  now  a  variable  inductor  which  is  tuned 
to  resonate  with  Cq  at  the  operating  frequency. 


c  5^^ 


rh 


Fig.    5 


RFC 


The  values  of  the  reactive  components  are  cal- 
culated as  indicated  for  Fig,  1, 

The  Pi  network  is  desirable  in  applications 
in  which  feed-through  of  subharmonics  is  of 
no  consequence.  In  many  cases,  however,  in 
which  the  operating  Q  of  the  matching  net- 
work is  very  low  the  T  network  shown  in  Fig, 
3  will  better  meet  the  needs  of  the  problem. 
In  such  a  circuit,  the  loaded  Q  is  increased  by 
raising  point  "A"  to  an  impedance  level  of  1  k 
ohm  (or  more)  and  then  transforming  down 
to  the  50  ohm  output  impedance.  Tuning  to 
resonance  is  accomplished  by  means  of  C^; 
loading  is  accomplished  by  means  of  Co- 

Assuming  Qj^  =  5,  Rj^  =  75  ohms  and  Rq  is 
the  output  load,  the  values  of  the  components 
of  the  T  network  can  be  calculated  in  follow- 
ing manner: 

L  R  =  RrXQL^+ 1)^(50)  (5^ +1)  ^ 
1300  olims 

n    V        R        R        1300       ^^^     , 
2,  A|  =  — -  —  -—-  =  — - —  =  260  ohms 

Qi     Qi.        ^ 

3.  Q.=  yA^v/iM  =  42 

Rl  73 

.    „        R        1300      ^,^    , 
4.  K2  =  -^r-^^-n:r-  =  310  ohms 
Qo        4.2 

5,  Xi^^QsRl^  4.2(75)  =315  ohms 

6,  X(^   =  ~  =  — -  =  10  ohms 
^      Qi       5 


7    X  Xi'Xo  ^  260(310) 

'      ^^~  X,  +  X.  "260  +  310 


—  140  ohms 


litffcrstoge  Couplings 

The  input  network  of  the  follow  ing  amplifier 
must  provide  coupling  between  the  driving 
source  and  the  base  to  emitter  circuit.  In  most 
applications,  the  load  impedance  of  the  driving 
stage  is  much  higher  than  the  input  impedance 
of  the  amplifier.  The  input  impedance  must 
therefore  be  '^transformed  up"  to  the  correct 
load  impedance  value  for  the  collector  circuit 
of  the  driver  stage.  Several  circuits  which  will 
provide   matching  between   the  collector   and 


^Cz 


Fig.   6 
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Fig.  7 


LI,  7T  *20E  V4"  dia,  close  wound,  2T  link 

#24  insulofed  at  cold  end 
L2,  6T  ^18  bus  bar,  5/16"  dia.    V2"  long, 

tap  3T  from  ground  link,  2T  #24  Ins, 
L3,    6T   #18    bus   bar,    5/16'^   dio,    Vz"    long, 

col  lector  tap  3   turns,   base    1    turn,    both 

tops  from  cold  end  of  coil 
L4,  2V2T  #14,  bus  bar  7/16"  dia.  %"  long 
L5,  6,  2T  #14,  bus  bar   1/4"  dia,    ^A"  long 

the  base-emitter  circuit  of  the  following  stage 
are  shown  in  Fig.  4, 

Fig.  4 A  is  a  Pi  networlv  while  Figs.  4B  and 
4C  are  ordinary  parallel  resonant  tank  circuits. 
In  Fig,  4C  a  tap  point  is  provided  for  the  col- 
lector circnit-  Tliis  point  is  best  determined 
experimentally.  It  should  be  noted  that  parallel 
tuned  circuits  provide  the  best  suppression  of 
subharmonics. 

In  Fig.  4,  R^  is  the  collector  load  impedance, 
Rm  is  the  input  of  the  next  stage  and  Ql  is  the 
operating  Q,  The  values  for  the  reactive  com- 
ponents of  Fig.  4 A  can  be  obtained  by  use  of 
the  following  relationships; 


1*    A^  — 


R*? 


2.  X^, 


=  /Ri 


Hi 


(Q^^+l)-l 


3'  ^i,^  Xc^ 


Frequency  Multipliers 

A  frequency  multipUer  stage  is  operated  as  a 
class  C  amplifier.  The  powder  eflSciency  for  a 
multipher  (as  is  the  case  for  any  class  C  am- 
plifier) is  a  function  of  the  conduction  angle 
of  the  individual  stage,  the  peak  collector  cur- 
rent, I^^f,  and  the  collector  voltage  V(x;.  A  typi- 
cal frequency  multiplier  stage  is  shown  in  Fig. 
5,  Note  that  the  values  of  Ci  and  L^  are  se- 
lected to  resonate  at  two  or  three  times  the 
value  of  fo- 

Crystal    Osciltdtor 

The  power  amplifier  and  multiplier  stages 
Iiave  been  discussed  and  all  that  remains  is  to 
provide  an  rf  signal  to  drive  the  other  stages. 


CI,  6,  7-100  pf 

C2,  3,  5.  4-25  pf 

C4,  2- 1  2  pf 

All  variobie  copocitors  are  compression  type. 
Air  dielectric  type  capQCitors  con  be  sub- 
stituted if  desired. 

Heat  sink  for  the  three  2N2786's  Wakefield 
Engr.  #207. 

A  typical  crystal  oscillator  is  shown  in  Fig.  6, 

The  oscillator  is  a  common  base,  modified 
Colpitts  type,  with  the  crystal  used  in  a  series 
mode.  Ri,  R2  and  R3  provide  tlie  transistor 
biasing,  and  the  feedback  is  determined  by  the 
ratio  of  C2  to  C^.  The  values  of  C^  and  C^  also 
depend  upon  tlie  power  output  and  frequency 
stabilitv  desired.  Frequencv  stabilitv  is  further 
assured  by  using  a  small  collector  current 
swing  and  loose  coupling  between  the  oscil- 
lator and  multiplier  circuits.  The  loose  coupling 
will  insure  that  loading  effects  of  the  multiplier 
on  the  oscillator  are  negligible* 

Cottely$ion 

The  various  stages  discussed  in  the  previous 
paragraphs  have  been  treated  in  a  somewhat 
general  manner  since  individual  requirements 
such  as  components^  frequency,  etc.  must  be 
considered. 

Fig,  7  is  an  overall  schematic  of  a  complete 
CW  transmitter  in  which  the  various  stages 
have  been  combined*  It  should  be  noted  that 
this  ilesign  is  only  representative  of  how  the 
final  result  would  appear.  The  values  for  the 
capacitors  and  coil  data  given  are  for  160  mc. 
Most  adjustments  will  hit  2  meters  without 
much  trouble. 

The  output  stage  is  composed  of  two  class 
C  amplifiers  connected  in  parallel.  They  are 
slightK  back  biased  by  the  0,5  ohm  resistor  in 
the  emitter  circuit.  C4  and  L5  is  a  series  tuned 
circuit,  resonant  at  the  frequency  of  the  second 
multiplier. 

The  output  network  L^,  C5  and  the  parallel 
combination  forming  C^j  is  a  T  matching  net- 
work  which  is  designed  to  reject  subharmonics 
and  higher  harmonics  of  the  desired  frequency. 

.  .  .  WA2DJU 
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New  Products 


Galaxy  Rejector  Notch  Filter 

Galaxy  Electronics  has  introduced  the  Re- 
jector, a  tunahle  notch  filter.  This  seven  tran- 
sistor notch  filter  greatly  improves  the  re- 
ception on  an\'  ham  receiver  or  transceiver. 
The  Rejector  is  tunable  from  300  to  5000 
cycles  to  suppress  heterodynes^  QRM,  ignition 
noise,  backgi^ound  noise  and  otiier  irritating 
receiver  interference  by  over  40  db.  It  con- 
nects between  the  receiver  output  and  speaker. 
The  front  panel  is  reversible  for  either  liori- 
zontal  or  vertical  mounting.  It's  only  7/2  x  5%  x 
2M  Price:  $34.93.  You  can  get  more  informa- 
tion from  Galax\%  10  South  34th  St.,  Council 
Bluffs,  Iowa. 


New   Amperex   SSB   Tube 

Bv  now,  most  hams  know  that  there  is  more 
to  a  sidebaod  amplifier  than  its  power  output, 
Amperex'  new  8579  beam  tetrode  is  designed 
to  give  excellent  linearity  in  SSB  service  up 
to  60  me.  A  special  geometry  has  been  used 
to  keep  tliird  order  distortion  products  better 
than  30  db  down.  The  8579  can  supply  110 
watts  PEP  in  ABi  SSB  CCS  service.  In  class  C, 
it  gives  110  watts  output  with  only  600  volts 
on  the  plate.  AM  rating  is  94  watts  and  it 
also  makes  a  fine  modulator.  The  tube  is  high* 
ly  efficient  and  its  low  drive  requirements 
simplify  driver  design.  The  8579  has  double 
ended  construction,  a  common  basing  arrange- 
ment and  a  hard  glass  envelope-  Price  is 
$2L50,  Amperex  at  Hicks\ille,  N.  Y.  can  give 
more  information  and  data  sheets* 

APRIL  1965 


S.W.R.  BRIDGE  and 

FIELD  STRENGTH  METER 


Allow  50C  for 
packing  and 
shipping. 
California  resi- 
dents include 
4^  saJ€5  fax. 


,,  ■  ■4^. 


L'fl-'^ 


V 


THE  BEST 
VALUE  WE 

HAVE 

EVER 
OFFERED! 


^' 


An  excellent  combination  unit  for  either  home 
station  or  mobile  use  .  ,  •  as  an  accurate  Standing 
Wave  Bridge  and  a  sensitive  Field  Strength 
Meter.  52  ohm  impedance.  Will  take  a  full  kilo- 
watt and  can  remain  in  the  line  all  of  the  time. 

Grey  metal  case,  5V4"  H  x  1V4"W  x  21/4"  D, 
with  standard  fittings,  1  ^-s"  Brighf-vue  meter, 
and  detachable,  telescoping  antenna  which  ex- 
tends  to   10%". With   instructions  and   schematic. 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM         SAN  JOSE,  CALIFORNIA 
"Northern   California's   Most   Complete   Ham   Store" 


SINCE  193!1 


L.    F.    Kiner   K6VNT 
1213   Pacific  St. 
Santo   Monica,   Col. 


Some  Worthwhile 

Seneca  Modification 


s 


Having  owned  and  operated  a  Heath  Sen- 
eca for  the  past  two  years  the  author  has 
made  numerous  modifications  to  the  original 
unit  that  have  proved  rewarding  and  worth- 
while. 

For  those  Seneca  owners  who  may  wish  to 
mcorporate  part  or  all  of  these  modifieationSj 
the  following  pages  will  explain  how  it  is 
done. 

Audio    Stage    Improvements 

To  prechide  the  possibility  of  rf  getting  into 
the  audio  section  of  the  Seneca,  add  an  rf 
choke  ill  series  with  the  .001  nimfd  input 
capacitor,  C28-  If  you  intend  to  operate  pri* 
marily  on  two  meters^  use  an  Ohmite  Z-144, 
otherwise  a  Z*50  should  be  used. 

To  reduce  hum  and  incorporate  additional 
B+  filtering  two  components  are  added.  Re- 


fer to  pictorial  14  on  page  38  of  the  Seneca 
manual.  The  following  steps  are  taken: 

1*  On  terminal  strip  AA  remove  the  orange 
jumper  between  terminals  two  and  four. 

2,  Replace  the  orange  jumper  with  a  2-watt 
15K  or  20K  resistor.  Solder  the  connections 
at  terminal  four  (there  will  still  be  three  wires 
on  this  terminal), 

3.  Solder  a  10  to  15  mfd/450  w  vdc— 
smallest  size  possible— electiolytic  capacitor  to 
terminal  two  (again,  there  will  be  three 
wires).  The  negative  (-)  side  of  the  capacitor 
is  soldered  to  the  most  convenient  ground 
point  available. 

This  added  filtering  and  decoupling  will  re- 
duce existing  hum  and  perhaps  some  improve- 
ment in  the  audio  quality  will  also  be  no- 
ticed. 

Before  making  the  above  additions  to  the 


Copper  shield  around  audio  stage  is  shown 
soldered  in  ploce.  Note  that  shield  is  soldered 
directly  to  the  choke  case. 


Note  lacing  cord  tied  around  grid  coil  L9 
compressing  the  coil  for  maximum  grid  cur- 
rent. 
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TRANSCEIVER  HIT  PARADE 


Use  our  tailor-made 
time  payment  plan. 

COLLINS 


KWWl  2  Transceiver 

1150.00 

516  F2  AC  Supp  y 

115.00 

MP  1  DC  Supply 

198.00 

351  02  Mobi  e  Mount 

120.00 

DRAKE 

TR  3  Transceiver 

550.00 

AC  3  AC  Supp  y 

79.85 

WIS  3  Speaker 

19.95 

DC  3  DC  Supply 

129.95 

Mk  ill 

6.95 

HALLICRAFTERS 

SR160  Transceiver 

349.50 

P150  AC  Supply  speaker 

99.50 

P150  DC  Suppy 

109.50 

MR  160  Mobi  e  Mount 

14.50 

NATIONAL 

NCX-5  Transceiver 

685.00 

NCX  3  Transceiver 

369.00 

NCX-A  AC  Supply  'speaker 

110.00 

NCX-D  DC  Supply 

119.50 

SBE 

SB  34 

39.00 

SB  2LA 

249.50 

SB  2MB 

12.50 

SB  2V0X 

34.50 

SB  2XC 

24.50 

SBE  Mike 

14.50 

SWAN 

Swan  350 

395.00 

Swan  400  Transceivers 

375.00 

Swan  406  VFO 

65.00 

Swan  420  VFO 

120.00 

Swan  1117B  AC  Suppy 

75.00 

Swan  512  DC  Suppy 

145.00 

Write  for  our  Special 
Transceiver  Packet 


"HI-OM!  Here  is  another  listing  of 
Good,  Fully  Reconditioned  and  Guar- 
anteed   Gear   —   At    Down    to    EartK 


Prices. 


it 
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CASH /NO  TRADE 


CIEGG  VENtIS  —  demonstrator  — 

GLOBE  CHJEF  Deluxe  Transmitter 

GLOBE  SCOUT  68DA   Transmitter 

GLOBE  PSA-&3A   AC   Supply 

HALLICRAFTERS   MR  150    Mount   for    SR-1 50 

HALLICRAFTERS   P-150    DC    12v   Supply   for   SH-150   or    SR-ISO 

HALLICRAFTERS  R46B    Speaker 

HALLICRAFTERS  S85   Receiver 

HALLICRAFTERS  SR-150  Transceiver 

HALLICRAFTERS  SR-ieO 

HALLICRAFTERS  SR-160   Transceiver  —  demonstrator  — 

HALLICRAFTERS   SX*71    Receiver 

HALLICRARERS  SX-96    Receiver 

HALLICRAFTERS  SX'99  Receiver 

HALLICRAFTERS  SX  101    MKMI 

HALLfCRAFTERS  SX-101    MKIIIA  Receiver 

HALLICRAFTERS  S-108  —  demonstrator  —  (new) 

HALLICRAFTERS  SX-110  —  demonstrator  —  (new) 

HALLICRAFTERS  CBS  CB  Transceiver 

HAMMARLUND   HQ129X  and  Speaker 

HAMIVtARLUND   S-100  Speaker 

HEATH  DX-60  Transmitter 

HEATH  DX-100B  Transmitter 

HEATH  HW-12  &  HP-U  Supply 

HEATH  HW32  Transceiver 

HUNTER   BANDIT  2000A 

JOHNSON  ADVENTURER 

JOHNSON   RANGER 

JOHNSON  RANGER  —  excellent  — 

JOHNSON  6N2  Transmitter 

KNIGHT  R-100 

KNIGHT  T-60  Transmitter 

KNIGHT  V-44  VFO 

NATIONAL  NC88  Receiver 

NATIONAL  NC98  Receiver  and  Speaker 

NATIONAL  NC125  Receiver 

NATIONAL  NC300  and  Calibrator 

NATIONAL  NCX3  and  NCXA  Transceiver  and  AC  Supply 

RME'430D  Receiver 

SIMPSON  311   VTVM  (new} 

SWAN  SW175  Transceiver 

SYLVANIA  Model  140  Tube  Tester 

TECRAFT  Model  150  Criterion  Converter  6mlr  28-30  MC  IF  (new) 

TERADO   50173   I2v   to   MOv   AC  200   watt 

WEBSTER   BAND    SPANNER    Antenna 


$349,00 

39.00 

44,00 

25,00 

20:00 

59.00 

7,00 

G5,00 

379.00 

229.00 

249.00 

89.00 

109,00 

79,00 

159,00 

159.00 

109,00 

129.00 

79.00 

89.00 

9.0O 

59,00 

129.00 

159:00 

109.00 

369.00 

29.00 

99.00 

119.00 

99.00 

59.00 

39.00 

19.00 

65.00 

35.00 

79J0 

1 69.00 

379.00 

85.00 

30.00 

139.00 

15.00 

35.00 

49,00 

15.00 


WRITE   FOR   LATEST   REVISED   BULLETIN 

ISSUED   MONTHLY 

Box  37A     Woferfowfi,  So.  Dok.     Phone  605     866-5749 


America's  Most  Reliable  Amateur  Dealer. 


APRIL    156"; 
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The  front  pone  I  crystal  socket  is  mounted 
directly  below  the  power  on  pilot  lamp  and 
to  the  left  of  the  meter  switch. 

audio  stage  of  the  Seneca  it  may  be  necessary 
to  remove  the  parallel  6.SK  resistor  and  2 
mmfd  capacitor.  If  you  do,  don't  forget  to 
replace  them. 

Whatever  hum  may  remain  will  undoubted- 
ly be  removed  by  the  following: 

The  low  voltage  filter  choke  is  located  next 
to  the  audio  section  and  is  isolated  by  cutting 
some  copper  sheet  stock  and  completely  en- 
closing  the    audio    section    as    shown   in    the 

photo. 

Refemng  to  pictorial  18  on  page  52  of  the 
Seneca  manual,  it  can  readily  be  seen  that 
the  choke,  46-22,  is  a  most  likely  suspect  in 
the  cause  of  hum.  Be  sure  that  your  shield  is 
on  the  audio  section  side  of  the  choke  and 
that  it  does  not  short  out  any  components. 

Solder  the  shield  directly  to  the  top  of  the 
filter  choke  and  at  two  or  three  places  on  the 
chassis  that  are  convenient.  The  shield  will 
be  mostly  self-supporting  if  cut  a  little  over- 
sized and  forced  into  position*  The  shield  is 
quite  effective  in  eliminating  hum  introduced 
by  the  filter  choke. 

Lack  of  Grid   Drive? 

A  number  of  Seneca  owners  have  com- 
plained of  a  lack  of  grid  drive.  Adjusting  coils 
L7j  L8  and  L9  according  to  the  manual  in- 
structions may  help  but  in  too  many  cases  it 
seems  that  coil  L9  wants  to  be  compressed 
beyond  its  capabilit\^ 

This  was  the  case  with  the  author  and  sev- 
eral other  local  Seneca  owners.  The  solution? 

Take  a  short  length— about  12  inches— of 
nylon  lacing  cord  and  tie  the  coil  into  the 
desired  compressed  position.  This  is  done  with 
the  B+  off  of  course.  A  little  experimenting 
here  with  the  lacing  cord  position  and  tension 
will  disclose  the  optimum  condition  which  will 
deliver  grid  current  plus.  Of  course  you  should 
first  check  the  2E26  to  be  sure  your  lack  of 
grid  drive  is  not  just  a  flat  or  mushy  tube. 


"Dumnny"  FT-243  crystol  holder  with  cover 
removed  to  accomodate   new   leads. 

Adding    a    Front    Panel    Crystal    Socket 

Probably  the  most  incon\enient  feature  of 
the  Seneca  is  that  of  changing  crystals.  Al- 
though this  can  be  done  through  the  top  ac- 
cess cover— (we've  done  it,  but  don't  recom- 
mend it)— it  certainly  leaves  much  to  be  de- 
siied  and  may  cause  many  gray  haiis  to 
sprout,  Ciystals  may  also  be  repkiced  by  re- 
moving the  chassis  itself.  Remove  the  front 
panel  screws  and  the  rear  apron  screws  and 
slide  the  unit  out  of  the  case  to  make  the 
cr\^al  sockets  accessible, 

A  simpler  and  more  desirable  feature  would 
be  to  have  a  crystal  socket  on  the  front  panel. 
Why  not?  This  inolves  only  about  30  minutes 
of  labor  to  mount  the  crystal  socket. 

The  best  position  for  the  crystal  socket  is 
directly  below  the  power  on  light. 

Make  yourself  a  template  of  the  crystal 
socket  you  intend  to  use  and  gently  center 
punch  the  points  to  be  drilled.  Center  punch- 
ing is  almost  a  necessity  to  avoid  the  drill 
skidding  and  maning  the  panel.  Before  drill- 
ing^ be  sure  the  area  directly  behind  the  pro- 
posed crystal  socket  is  clear  or  you  may  find 
yourself  rewiring  the  meter  switch  harness. 

After  the  panel  has  been  drilled  and  the 
socket  mounted,  it  will  be  necessary  to  make 
the  connections  to  the  front  panel  crystal 
socket. 

This  can  be  done  by  wiring  directly  to 
the  XTAL-VFO  selector  switch,  or  a  "dum- 
my" crystal  may  be  inserted  into  one  of  the 
original  crystal  sockets  and  leads  brought  up 
and  soldered  to  the  new  crystal  socket.  This 
is  made  by  removing  the  crystal  cover  and 
insides  from  an  FT-243  crystal  holder.  Solder 
new  leads  to  the  pins  of  the  FT-243  "dummy" 
of  sufiicient  length  to  reach  the  added  crystal 
socket  and  solder. 

Going  to  Plate  Modulate? 

The  merits  of  plate  modulation  versus  con- 
trolled carrier  modulation  have  been  written 
about   many   times   so   well   bypass   that    for 


58 


73   MAGAZINE 


r 


Connector  for  modutator  is  mounted  between 
the  mike   connector  and   coaxial   connector. 

now.  If  you  want  to  plate  modulate  the  Sene- 
ca it  will  be  necessary  to  do  the  following; 

1.  Break  the  plate  B+  connection  to  the 
6146*s  and  insert  the  modulator  leads. 

2.  Replace  feed-through  capacitor  FT- 15 
with  a  unit  of  higher  voltage  rating— prefer- 
ably 3KV.  The  original  IKV  unit  just  won't 
stand  the  gaff  when  plate  modulating.  This 
can  be  done  easily  by  installing  one  of  the 
standard  ceramic  feed  throughs  and  by-passing 
with  a  .001  mmfd  3  KY  capacitor. 

3.  Installation  of  a  two-pin  connector  on 
the  rear  apron  of  the  Seneca  chassis  to  accept 
a  mating  plug  from  the  modulator.  The  author 
installed  this  connector  between  the  mike  con- 
nector and  coaxial  connector. 

4.  Disable  the  existing  Seneca  audio.  This 
is  best  done  by  simply  removing  the  12AX7 
and  6DE7  from  their  respective  sockets. 

After  you  have  installed  the  modulator  con- 
nector, refer  to  pictorial  18  of  page  52  of  the 
Seneca  manual. 

1.  Remove  the  orange  lead  between  termi- 
nal 4  of  terminal  strip  DD  and  terminal  1 
of  terminal  strip  BB. 

2.  Connect  a  lead  from  terminal  4  of  termi- 
nal strip  DD  to  one  of  the  pins  of  the  modu- 


FT-15  IS  REPLACEO-^^ 
WITH  3KV.  .001  ufd 
CAPACITOR 


J25-fi 


600  VDC 


MODULATOR 
CONNECTOR  ADDITION 


TO  METER  SWITCH 


Original  feed  thru  capacitor  is  replaced  with 
ceramic  feed  through  and  3KV  .001  mmfd 
capacitor. 


HEAVY  BLUE  WIRE 
TO  METER  SWITCH 

FIG.I 

Fig.    I  :   Schematic  diagram   showing    nnodu- 
lator  connector   inserted  in   6146   B -\^    line. 

lator  connector  and  solder.  (This  will  be  the 
comiection  to  the  low  side  of  the  modulation 
transformer  secondary  ) . 

3.  Connect  another  lead  from  terminal  1  of 
terminal  strip  BB  to  the  other  pin  of  the 
modulator  connector  and  solder.  (This  will 
^)r.  tlie  connection  to  the  high  side  of  the 
modulation  transformer  secondary). 

Be  sure  to  use  good  quality  high-voltage 
wire.  The  type  used  by  the  author  is  test  lead 
cable.  This  is  very  good  and  has  a  breakdown 
of  lOKV  or  better. 

With  this  done  the  modulator  may  be  con- 
nected to  the  Seneca  by  using  a  mating  plug. 
Polarized  plug  and  connector  are  recommend- 
ed to  insure  that  correct  connections  are 
made  at  all  times. 

If  you  decide  that  you  want  to  revert  to 
controlled  carrier  operation,  put  the  12AX7 
and  6DE7  back  and  insert  a  "shorted"  plug 
into  the  modulator  connector. 

Fig.  1  shows  the  schematic  result  after  add- 
ing the  modulator  connector. 

In  conclusion,  I  would  like  to  say  that  I 
have  made  all  of  the  foregoing  modifications 
and  am  most  pleased  with  the  results.  There 
has  been  a  minimum  of  alterations  to  the  origi- 
nal unit  and  the  re-sale  price— (if  you  ever 
think  of  selling  the  Seneca)— should  be  main- 
tained if  not  improved. 

Our  thanks  to  Sal.  WA6PMP,  for  his  sug- 
gestions on  improving  the  audio  section  and 
the  reduction  of  hum.  73. 

.  .  .  K6VNT 
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Giant  MOVING  SALE! 

Trade  or  No-Trade/Cash  or  Terms 

SAVE  BIG  MONEY  on 

^^^^HALLICRAFTERS  Equipment 


STERMAN 

ELECTRONIC 

SUPPLY 


TERRY  STERMAN 

W9DIA 
Proprietor 


"We're  moving  soon  to  a  bigger  and  better  location,  here 
in  Milwaukee.  At  our  present  location  we're  bursting  at 
the  seams  with  Brand  New  Factory-Sealed  Equipment.  It 
would  cost  us  too  much  to  move  our  giant  stocks — so  .  .  . 
we're  having  this  Giant  Moving  Sale,  and  passing  the 
savings  on  to  you.  Until  we  move,  we'll  be  trading  wilder 
than  ever.  If  you've  been  thinking  about  trading  up  to 
some  New  Equipment,  now  is  the  time  to  get  our  quote. 
You'll  never  get  a  better  deal!  Use  handy  coupon  below! 
There  is  no  obligation." 


r. 


TRADE-IN  Coupon 


■  To:  STERMAN  ELECTRONIC  SUPPLY 

I  4828  West  Fond  du  Lac  Ave., 

■  MILWAUKEE,  WISCONSIN  53216         ' 

M   I  am  interested  in  the  following  new  items: 

■    


I  have  the  following  to  trade: 


Rush  me  your  SPECIAL  MOVING  SALE  TRADE-IN  DEAL 
by  return  tnail.  I  urtderstand  I  am  under  no  obligation. 

Name ^ 


Addresa. 


City. 


State. 


Zip 

Xode. 


Q  Send  latest  Reconditioned  Equipment  Bulletin 


We  stock  the  entire 

Hallicrafters  Line 


4828  West  Fond  du  Lac  Ave. 

MILWAUKEE,  WISCONSIN   53216 

Telephone  (414)  442-4200 


NOTE:  Our  iirm  was  formerly  knowit  as 

AMATEUR  ELECTRONIC  SUPPLY 

We've  changed  the  name ...  THAT'S  ALU 


VISIT  our  Branch  Stores,  located  at: 


6450  Milwaukee  Avenue 

CHICAGO,  ILLINOIS 

Phone  (312)  763-1030 


19  Azalea  Pk.  Shopping  Ctr. 

ORLANDO,  FLORIDA 

Phone  (305)  277-8231 
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Ulrich   L.    Rohde 
Technicol  Consultant 
Germon   Amateur   Rodio 
Club    (DARC) 


A  Low  Noise 


Transistorized  2  Meter  Converter 


The  electrical  performance  of  modem  \hf 
transistors  and  their  low  price  now  encourage 
manv  hams  to  use  them  for  a  number  of 
applications— especiall>  in  vhf  converter  cir- 
cnitrv  for  2  meters. 

The  information  given  here  covers  some  of 
the  important  details  of  a  Gernian  2  meter 
converter,  fully  transistoriT^ed  that  lias  a  noise 
figure  of  less  than  2  db. 

This  converter  compared  with  one  using 
the  famous  417A  tube  proved  to  have  not  only 
a  lower  noise  figure  but  also  the  ability  to 
liandle  liigh  input  signals  with  amazing  lin- 
earitv. 

Glancing  at  Fig.  1,  one  can  see  that  the 
input  circuit  has  a  transistor  with  a  series 
resonance  circuit  between  base  and  emitter 
and  this  is  "grounded"  by  a  capacitive  vol- 
tage divider.  Since  the  emitter  configuration 
requires  neutralization,  the  base  configuration 
has  lower  amplification  but  the  compromise 
is  a  good  one.  This  compromise  provides  bet- 
ter noise  attenuation  and  better  impedance 
matching-  Furtliermore,  the  combination  af- 
fords a  means  for  feed-back  compensation 
and  allows  stable  operation. 

The  diode  shown  conneclcd  to  the  base  of 
the  AF-139  transistor  is  used  to  provide  a 
distortionless  signal  to  the  mixer;  but  its  main 
purpose  of  couise  is  to  reduce  cross-modula- 
tion generated  mixer  products. 

A  high  Q  bandpass  coupling  circuit  is  used 
between  the  rf  amplifier  and  the  mixer.  The 
bandwidth  of  this  circuit  is  ±  1  mc-  Mea- 
sured image  rejection  is  greater  than  50  db. 

Additive  niLxiiig  is  used  applying  170  mv 
of  rf  signal  from  the  oscillator  to  the  base  of 


the  mixer  transistor.  For  distortion  free  opera- 
tion high  emitter  current  is  used  on  the 
mixer. 

The  output  bandpass  filter  in  the  mixer 
output  at  29  mc  has  a  bandwidth  of  it  3  db- 

In  designing  the  converter^  the  most  diffi- 
cult problem  eocuuntered  was  the  design  of 
the  116  mc  oscillator.  In  order  for  it  to  op- 
erate properly  the  frequency  accuracy  had  to 
be  within  ±  15  cps  in  the  temperature  re- 
gion ±5^C  (41^F)  and  50^G  (122^F).  The 
average  production  tolerance  could  not  exceed 
100  cps  and  this  could  only  be  achieved  by 
a  veiy  expensive  crystal  made  especial  1\^  for 
tlie   set    in    Germany   by   a    fiim    which    only 


BATrtRY* 


6   VOLTS 


9   VOLTS 


I?  VOLTS      -2  ft 


Ri 


4jJi 


a.?K 


R? 


iAL 


MA 


lOK 


n 


ii£ 


6.6  K 


lOK 


ANT. 


4Lt       0M290Af)|9 


MIXER 
AFm& 


RCVR, 


o  ■* 

BATTERY 


Fig.   1.  Two  meter  converter. 
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AFTER  JUST  ^5 


DOWN 


S420 


M?Sj;r»%*^ 


ppfi 


SX-62B 


CRX-2 


sx-n7 


SR-46 


CB-10 


HALLICRAFTERS 

S-120  AC/DC 
S-ll8  5tubes 
S-108  7  tubes 
SX-n0  7tubes 
SX-122  9  tubes 
HA-?  Calib 
SX-62B  14  tubes 
H-3  Headphones 
Special  Receivers: 
CRX-1  30-50  mc 
CRX-2  15M74  mc 
CfiX-3  Aircraft 
CRX-4  30-50  mc 
CRX-5  151-174  mc 


(2J4) 
(3.42) 
(5.23) 
(5.95) 
(10.47) 

(18.77) 


(3.42) 
(3.78) 
(3.42) 
(2.34) 
(2.34) 


Ham  Band  Equipment: 

SX-140  Rec.  (4.87) 

SX-140K  Kit  (3.97) 

HT-40  Xmtr.  (3.78) 

HT-40K  Kit  (3.06) 

SX-117Rec.  (13.53) 

HA-10  Tuner 

HT-44  Xmtr.  (14.08) 

CA-44  Cable 

HT-45  Linear  (13.00) 

P-45  AC  Sup.  (7.94) 

SR-150  Xcvr.  (23.29) 

SR-160  Xcvr.  (12.44) 

HA-16V0X 

MR-ISO  Rack 

IVIR-160  Rack 

P-150AC  Sup.  (3.41) 

P-lSODCSup.  (3.41) 

HA-1  Keyer  (2.70) 

HA-5  VFO  (2.70) 

HA.8  Mod.  Ind. 

R-47  Speaker 

R-48A  Speaker 

R-49  Speaker 

SR-42  2m   Xcvr.  (6.67) 

SR-46  6m    Xcvr.  (6.67) 

MR-40  Rack 

HA-32  Rotor  (7.94) 

Citizen's  Band: 

CB-7  6  channel  (3.42) 

CB-9  "Deluxe"  CB-7  (4.51) 

CB-10  Transistor  (5.23) 

P-10  AC  Supply 

CB-3A  8  ctiannel  (5.59) 

Hand-Held  CB  Units: 

CB-6  100  mw  ea.  (1.98) 

CB-8  1  Watt,  2  ch  (3.42) 

CB-U  100  mw^pr.  (2.70) 


HAM 
NET 

$  69.95 

99.95 
149.95 
169.95 
295,00 

19.95 
525.00 

4.95 

109.95 

69.95 
69.95 

$139.95 

114.95 
109.95 

89.95 
379.95 

24.95 
395.00 
4.95 
365.00 
225.00 
650.00 
349.50 

37.95 

14.95 

99.50 

99.50 

79.95 

79.95 

24.95 

12.95 

19.95 

14.95 

189,95 

189.95 

11.50 

225.00 

$  99.95 

129.95 

149.95 

29.95 

159.95 


$ 


59.95 
99.25 
79.95 


Test  Equipment:  kit 

VTVM  29.95 

Condenser  Tester  29.95 

RF  Generator  29.95 

Resistor  Decade  14.95 

Capacitor  Decade  14.95 

Battery  Eliminator  49.95 

Oscilloscope  84.95 


WIRED 

$  59.95 
49.95 
64.95 
24.95 
24.95 
79.95 

164.95 
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I 
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I 
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"If  you  are  considering 

purchasing,  WITHOUT 

TRADE— either  Cash 

or  Financed— any  NEW 

Equipment,  Antennas, 

Towers,  or  Station  Acces- 

sortes,  etc, — You  will  want  to 

get  our  Special  NO-TRADE 

MOVING  SALE  DEAL,  You 

know  that  the  Manufacturers 

would  frown  upon  our  ad ver- 

ftsing  a  Discount  .  .  «  So,  tell  us  what 

you  are  interested  in  on  the  Coupon 

below,  and  well  caltyou  Long  Distance 

(at  our  expense),  to  let  you   know 

how  we  can  save  you  BIG   MONEY. 

You   are   under  no  obligation!   Sorry, 

we  cannot  accept  Collect  Calls— well 

call  you.*' 


RAY 

lt9KHW 

Mgr.  Mail 

Order  Dept. 


NO-TRADE  Coupon 


To:   STERMAN  ELECTRONIC  SUPPLY 


■ 
I 
I 


4828  West  Fond  du  Lac  Ave., -^ 
MILWAUKEE,  WISCONSIN  53216 

I   am   seriously  considering  purchasing  tiie  following  ■ 
new  equipment  without  trade-in:  " 


I  understand  you  wiil  phone  me  long  distance  (at 
your  expense)  and  tell  me  how  J  can  save  money 
dyring  your  MOVING  SALE: 


My  home  phone  #  is: 
Sest  time  to  call: 

My  area  code  is 

Name^ 


My  phone  #  at  work  Iss 


Best  time  to  call: 


■ 
I 
I 
I 
I 

I 

I 


Address, 


City. 


State. 


Zip 

.Code. 


D  Send  latest  Reconditioned  Equipment  Bulletin 


APRIL  19fi5 


^^ 


produces  frequency  standards  equix>ment.  The 
crystal  used  operates  at  the  5th  overtone  and 
produces  no  spurious  signals. 

The  ultra  low  noise  figure  (better  than  2 
db)  was  achieved  by  using  a  special  Texas 
Instruments  transistor  t>pe  GM-290  (uhf-tv- 
t>pe).  Better  attenuation  of  cross  modulation 
and  better  signal  handling  capability  can  be 
obtained  by  using  the  Fairchild  IW-8343 
(uhf-silicon)  epitaxial-planar  type,  Amperex 
A1220  is  another  equivalent. 

The  mLver  and  osciUator  transistors  are  not 
critical  but  should  have  an  f^  higher  tiian 
250  mc.  Amperex  2N2495  or  2N2496  are 
direct  equiv  alents- 

The  size  of  the  converter  is  very  small, 
only  2''  X  3  la"  and  weights  only  46  grams. 
A  glance  at  the  photo  of  the  converter  with 
the  5  mark  piece  (about  the  size  of  the 
American  half  dollar)  shows  the  neat  layout 
of    all    parts    on    the    printed    circuit    board- 

The  coils  L-1  through  L-6  are  special 
units.  No  data  is  given  here  on  the  coils  for 
competitive  reasons.  You'll  have  to  dip  them 
if  vou  want  to  build  the  converter. 

Fig.  2  shows  that  R-1,  R-2  and  R-3  should 
be  changed  for  optimum  operation  when 
using  different  battery  voltages.  The  resistors 
in  question  are  circled  on  the  diagram. 

Tlie  overall  characteristics  of  this  conver- 
ter are:  frequency  range  144-146  mc,  oscilla- 
tor frequency  116  mc,  image  rejection  better 
than  50  db,  spurious  signals  none,  if  (recei- 
ver) 28  to  30  mc,  noise  figure  1:7  KT^,, 
power  gain  25  db,  input  voltages  6,  9  or  12 
volts  and  current  7  milliamperes. 

The  retail  price  in  Germany  of  the  luiit  is 
32  U,S.  dollars  and  can  be  obtained  from  the 
factory,  K*  H*  Lausen,  Funktechnishe  Erzeug- 
nisse,  32  Hildesheim,  Balirf elders tr  11,  West 
Germany.  A  distributor  for  the  unit  in  the 
U.S.  is  being  selected. 

.  *  ,  Rohde 
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by  NEW-TRONICS 

the  home  of  originals  I 

HUSTLER  is  the  mobile  antenna  that  has 
won  the  widest  praise  from  everyone  that 
has  used  it.  For  really  reaching  out,  and 
for  exceptional  results  on  every  band,  the 
HUSTLER  has  no  equal.  For  unbiased  opi- 
nion of  performance,  ask  any  HUSTLER 
user . .  .  there  are  thousands  of  them. 

See  the  HUSTLER  at  your  dealer  or  write 
us  for  literature. 


NEWTRONICS  CORPORATION 

"fhe  home  of  or'tglnah" 

3455  Vega  Ave..  Cleveland.  Ohio  44113 


Ann  1 1      M\j^e 


Association 

Satunfay,  April  T  0,  1 965 

Wampler's  Ballarena 

Dayton,  Ohio 


TECHNICAL   SESSIONS 
EXHIBITS 


•    AWARDS 


•    FORUMS  •  VHF  •  DX  •  SSB  •  RTTY 
ANTENNAS  -ARMY   MARS 


HIDDEN   TRANSMITTER   HUNT 


WOMEN'S  ACTIVITIES 


HOMEBREW  CONTEST 


FCC  EXAM:  0900  Saturday,  April  10. 
General  Class  only.  Make  exom  application 
in  advance  to  8th  District  Engineer  in  Detroit. 
FCC  will  issue  exam  papers. 
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Doyton    Hamvention,    Departmen)'    T,    Box    44. 
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Dear  Wayne: 

I  was  intrigued  by  your  article  on  page  52  of  March 
"73**  Magazine,  Mr,  Ackerson  did  a  nice  presentation  1  tit 
it  won't  work  since  the  ten  diodes  In  half  of  the  bridge 
will  blow  on  the  first  half  cycle.  The  bottom  diodes  are 
all  reversed.  Apparently  Mr,  Ackerson  thinks  along  t!:e 
same  lines  we  do  since  even  the  case,  method  of  mounting 
the  100  infd  capacitors  and  parts  list  are  strangely  similar 
to  our  old   Model  250-AC  and  later   350-AC. 

Best  regards, 

Bernard    J,    Bisnett,    President 
Linear    Systems^    Inc, 

Dear    Wayne: 

1  noticed  that  the  price  of  QST  has  heen  raised  to 
60  cents.  1  stopped  subscribing  to  their  magazine  over 
4  years  ago.  One  reason  for  this  was  that  their  circuits 
were  so  elaborate  it  would  be  cheaper  to  buy  commercial 
gear  than  to   homebrew. 

I  have  successfully  built  several  pieces  of  gear  from 
your  magazine,  including  a  SSB  transmitter  which  is 
doing  a  fine  job  and  has  since  last  August.  Please  keep 
your  magazine  practical  so  that  the  average  ham  can 
build   equipment   from   it. 

Your  price  only  went  up  3  cents  In  a  great  number  of 
years  ...  A  fine  magazine  .   .  .  keep  up  the  good   work, 

Samuel  Armstrong  WA2JVE 
And  we  wmit  up  from  37c  io  40c  mainly  because  of  ihe  coin 
shortage  which  m4$de  giving  lie  change  a  ioi  more  difficuli 
than  a  dime. 

Dear  Wayne: 

Jusi  received  the  Feb.  issue.  It  is  really  great.  I 
especially  concur  with  your  comments  on  the  stamp.  It 
is  almost  an  insult.  I  couldn't  believe  my  eyes  when  I 
first  saw  the  thing. 

Keep  up  the  good  work  with  73.  It  is  really  different  to 
.*nd  a  good  ham  magazine   in   the  mriilhox   with    QST. 

Charles    R.    Cox,    K8TUO/AREA 
Athens,    Ohio 


Dear  Sir, 

I  am  one  of  your  readers  and  I  am  enclosing  herewith 
a  snap  of  my  SSB  generator  which  gives  50  watts  out- 
owt  on  14,  21  iS:  28  Mc  band  using  Collins  mechanical 
filter  and  7360  as  balanced  modulator.  Results  are  just 
wonderful.  This  is  an  1965  edition  from  VL"2CQ.  I  do  have 
two  other  side  band  generators,  one  phasing  type  and 
mother    high    frequency    filter    type. 

"Mickey"    Mo2oomder    VU2CQ 

Bombay,    India 
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Dear    Wayne; 

I  am  certainly  not  trying  to  tell  yon  how  to  run  your 
business  but  that  thing  of  "Big  Brother"  re  advertisings 
in  the  current  issue  makes  ine  mad.  Why  don't  you  ask 
your  readers  to  always  mention  '^73''  when  ordering 
equipment? 

I  have  just  ordered  a  VENUS  and  told  thein  it  was 
because  of  the  write-up  in  the  Dec,  ''73.*^  I  also  ordered 
a  "22*er**  and  told  them  it  was  because  of  the  write-up 
in  the  current  issue  of  '73.** 

I    ALWAYS    say    it    was    becatise 


write  or  order — (even 
Keep    up    the    good 


if  1   saw 
work  I 


of    "7y    whenever    I 
it  in  **QST*MM) 

Wilmer      WSVV 
Austin,  Texas 
Dear   Wayne, 

Keep  up  the  good  work  and  the  fine  articles  in  73. 
I  want  to  belatedly  thank  you  for  the  restoration  of  the 
propagation  condition  forecasts.  And  for  yotir  information, 
an  official  first  day  cover  for  a  stamp  is  available  to 
anyone  merely  by  sending  the  amount  of  the  stamp  and 
a  self- addressed  envelope  to  the  postmaster  in  the  city  of 
issue.  If  one  wants  a  cacheted  envelope  there  are  many 
commercial  firms  that  supply  them  for  all  commemora- 
tives  issued.  The  ARRL  statement  that  "official  first-day 
covers  are  available  only  from  the  League'*  (italics  theirs) 
is  a  lie.  I  would  like  to  know  how  much  they  made  on 
tliat  little  deal  and  if  they  really  thought  no  stamp  col- 
lectors  were   hams, 

William   Farone  W5NOK 
El   Paso,   Texas 
Dear   Mr.    Green  r 

I  am  an  avid  follower  of  your  niag^azine  in  the  Char- 
lotte area,  and  I  wo«ld  like  to  say  it  far  surpasses  the 
other  same  publications  in  this  field.  The  content  is  quite 
informative  for  the  "learning"  amateur  and  complex 
enough  for  the  old  "pro/'  Even  your  advertisements 
prove  very  interesting.  I  would  like  to  thank  you  for  this 
from   the    Charlotte    hams. 

Ted  F.   Goidthorpe,  Jr.,   WA4VCC 


Dear   Wayne, 

I  have  one  gripe.  As  soon  as  I  open  yonr  magazine 
and  I  see  a  hastily  thrown  together  rig  using  a  2C39 
and  globs  of  solder  I  fig^ure  KICLL  has  been  at  work* 
In  general  it  tends  to  degrade  your  otherwise  excellent 
magazine  and  the  overall  picture  of  VHF-UHF  con- 
struction. 

Ken  Decker  WA60SB 
San  Diego,  California 
Being  contrary wfse  b^  nature  I  say  a  minimum  of  $hree 
buz2:awi  for  Bill  and  bis  scissors  and  solder  UHF  con* 
s true f ion  t&chmques.  Sure^  I  love  the  look  of  that  heauHfuUy 
machined  brass  equipment,  hut  I  knou/  that  if  that  is  the 
only  thing  I  publish  we  are  not  going  to  have  many 
fellows  on  the  UHF  bands.  Bill  has  shottn  that  anyone 
can  build  UHF  gear  that  works  well  and  do  it  on  the 
kitchen    table. 

Dear    Mr.    Green, 

You  have  often  spoken  weI3  of  the  Swampscott  Con- 
vention in  your  magazine.  I  have  been  to  the  Hudson 
Division  Convention  and  was  very  disappointed*  I  am 
thinking  of  driving  up  from  New  York  if  it  is  worth 
the  trip.  What  organization  do  I  get  in  touch  with 
beforehand? 

Bert  Lane  W2HBQ 
Wantaugh,  New  York 
For  Heaven\s  sakes  donH  miss  the  biggest  convention  of 
them  all  at  Swamps cott^s  New  Ocean  House  April  24-2 5th. 
rU  he  on  the  speaker* s  program  and  have  a  big  booth 
there  to  say  hello.  Write  to  Eli  Nannis  WIHKG,  37  Lowell 
Street,  Mai  dent  Massachusetts  for  further  info  and  be  sure 
to  come  on  up  with  the  family. 

Gentlenien : 

K4NMV,  1736  2Sth  Street,  Ensley,  Birmingjiam,  Ala- 
bama has  available  at  no  charge  copies  of  a  callbook  of 
amateurs  belonging  to  the  Church  of  Christ.  Please  send 
a    #8    stamped    self   addressed    envelope. 

K4NMV 

More    letters   on   p.    82. 


ADD  I  I       1  OiCr 


Tom  Lamb  K8ERV 
1066    Larchwood    Rd. 
Mansfield^   Ohio 


Novel  AFSK  Oscillator 


Let*s  see,  this  morning  1*11  build  an  audio 
shift  oscillator  for  the  expected  model  15,  and 
this  afternoon  Til  .  ,  .  As  witli  most  projects^ 
building  a  good  AFSK  oscillator  turned  out  to 
be  more  than  a  one-morning  job. 

The  standard  capacity-switched  L-C  oscil- 
lator left  mucli  to  be  desired-  Switching  a  dis- 
charged condenser  into  an  oscillating  circuit 
causes  a  pause  in  the  oscillation,  resulting  in  a 
shortened  mark  pulse.  Switching  transients 
above  the  normal  output  level  w^ere  seen^ 
which  can  cause  overmodulation  or  require 
operation  at  reduced  modulation  levels.  The 
switched-C  oscillator  does  not  normally  have 
equal  mark  and  space  output  levels,  and  can- 
not easily  be  adjusted  to  exact  frequency.  It 
does  have  the  advantages  of  simplicity  and 
excellent  stability. 

Next  1  tried  a  Clapp  vfo^  using  a  three-gang 
variable  condenser  to  pennit  variable  shift  and 
easy  adjustment.  The  switching  transients  still 
existed  and  Ll^e  mark-space  output  varied 
widely* 

If  the  added  mark  capacity  were  very  small 
compared  to  the  normal  circuit  capacit\%  the 
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oscillator  circuit  Q  and  impedances  would 
be  nearly  constant  and  there  would  be  no 
switching  problem,  A  large  shift  can  be  ob- 
tained from  a  very  small  added  capacity  only 
if  the  operating  frequency  is  high,  as  in  a  beat- 
frequency  audio  oscillator  (remember  them?). 
Such  a  shift  bfo  was  tried  and  produced  an 
excellent  switched  waveform  having  easily  ad- 
justable shifts*  Unfortunately  even  a  carefully 
designed  transistor  bfo  has  very  poor  long 
term  drift  problems  that  make  it  unsuit- 
able for  RTTY  work. 

But  cheer  up,  don't  throw  away  your  print- 
ers (unless  you  throw  them  my  way),  things 
are  getting  better!  There  is  one  ty'pe  of  os- 
cillator admirably  suited  to  AFSK  service,  but 
apparently  never  used.  It  has  good  stability^ 
constant  output,  shifts  instantly  and  without 
transients,  and  is  quite  easy  to  shift  and 
adjust— the  lowly  relaxation  oscillatorl 

Look  at  the  characteristics  of  two  relaxa- 
tion ciicuits,  Fig.  L  The  neon  bulb  is  probably 
the  more  familiar,  but  the  unijunction  is  more 
stable  and  will  be  used  in  the  oscillator.  The 
output  ampHtude  is  determined  by  the  device 
characteristics,  not  by  the  frequency-deter- 
mining R  and  C,  The  frequency  is  easily 
and  smoothly  shifted  if  the  charging  resistance 
R  is  changed.  The  sawtooth  output  is  easily 
smoothed  into  a  sine  wa^  e  by  a  low-pass  filter. 

Fig.  2  shows  the  circuit  of  an  AFSK  relax- 
ation oscillator.  The  unijunction  transistor  is 
an  inexpensive  and  stable  soHd-state  equiv- 
alent of  the  neon  bulb.  Its  operation  is  thor- 
oughly covered  in  the  General  Electric  Tran- 
sistor Manual  and  will  be  described  only 
briefly  here. 
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Ffg.  2,  The  novel  AFSK  oscillator.  Connect  bottom  3  terminals  of  bottom  section  of  S- 

so  that  the  oscillator  will  be  on  in  operate,  mark  &  space. 


Operation 

The  unijunction  is  operated  with  +  20  volts 
on  base  two.  The  emitter  is  an  open  circuit 
for  voltages  below  about  10  (varies  with  the 
tiansistor)-  As  condenser  Ci  chaiges  through 
resistors  R|  through  R5,  its  voltage  builds  up 
to  10  V,  At  this  voltage,  the  emitter  to  base- 
one  junction  breaks  down,  much  as  the  gas  in 
a  neon  bulb,  and  discharges  Cj.  This  cycle 
repeats,  producing  the  familiar  sawtootli  volt- 
age across  Cj.  If  the  charging  resistance  is 
returned  to  the  same  voltage  point  as  base 
two,  the  relaxation  frequency  is  remai'kably  in- 
dependent of  voltage  and  temperature  vari- 
ations. 

The  generated  sawtooth  voltage  is  isolated 
by  emitter-follower  Q2  and  fed  into  a  low-pass 
filter.  As  seen  in  Fig,  3,  the  filter  cuts  off 
above  the  space  frequency  (2975  cps)  and  is 
ahnost  40  db  down  for  all  harmonics  of 
both  the  7nark  and  space  bequencies.  The 
output  waveform  is  a  very  good  sine.  The 
input  resistor,  Rj^.  can  be  set  so  that  the 
output  voltage  varies  less  than  %  db  over  the 
range  of  2125-2975  cps. 

Inductors  L^  and  Lo  are  the  familiar  tele- 
phone loading  torolds.  Lg  is  a  toroid  removed 
from  a  surplus  filter.  Condensers  C2-C5  should 
be  low  loss  units  such  as  mica  or  polystyrene, 
selected  for  proper  value  on  a  bridge. 


After  filtering,  the  tones  are  amplified  by 
Q3.  Rit  is  set  to  prevent  overloading  of  Q3 
at  maximum  level 

Keying  is  accomphshed  by  saturating 
(mark)  or  cutting  off  (space)  transistor  Q4. 
With  Q4  cut  off,  Qi  oscillates  at  a  space  fre- 
quency determined  by  the  sum  of  Ri  through 
R5.  Diode  Di  does  not  conduct.  With  Q4  satu- 
rated, R9  causes  Dj  to  conduct  at  a  constant 
6,8  volts  regardless  of  the  setting  of  the  shift 
pot  R3,  and  Qi  now  oscillates  at  a  mark  fre- 
quently determined  only  by  R4  plus  R5,  The 
shift  is  adjustable  from  100  cps  minimum  to 
850  cps  maximum  by  rotating  a  potentiom- 
eter, but  the  mark  frequency  is  held  at  2125 
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ANTENNA-FEEDLINE     CONNECTOR 

Neur  3-ln*l  mtlded  plastic -an  d-mttil 
fitting  provides:  toax  feeder  etniiat* 
tion,  heavy  eopper  leads  to  elftnttnti, 
antenna  center  support.  Hya*Qiii  I 
Conrtector  fits  stanilard  PL250.  Rein- 
forced»  weather  prttected,  ultra-tfft- 
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cps  by  diode  D^.  Narrow  shift  for  identifica- 
tion is  provided  by  push  switch  Si  or  a  minia- 
ture rela\'  for  remote  ID  switching, 

Q4  is  ke>ed  to  mark  by  a  one-milliamp 
positive  input  current  from  any  source  over 
five  volts.  The  change  from  space  to  mark  is 
very  sudden  and  uon  critical  Diodes  D2-D4 
protect  Qj  from  loop  xoltage  transients.  The 
input  may  be  connected  across  shunt  resistors 
in  the  loop  (100  ohms  for  60  ma.  loop;  300 
ohms  for  20  ma,  loop)  or  directly  to  the  "cold" 
side  of  a  positive  voltage  keyboard  as  in 
KeiBE^s  TU^D  (RTTY  June  1963). 

Calibration 

Set  So  to  mark  and  adjust  R5  for  a  2125  cps 
output.  Now  set  S2  to  space,  turn  R3  for  high- 
est frequency  and  adjust  R2  for  2975  cps.  Be- 
cause of  xariations  in  unijunction  transistors  it 
may  be  necessary  to  change  C^  to  obtain  the 
proper  frequency  range.  With  S2  still  in  space^ 
R3  may  be  cahbrated  diiecth^  in  cycles  of  sliift 
down  to  about  100,  depending  on  the  exact 
characteristics  of  Qi  and  Di.  R12  is  select- 
ed for  constant  output  as  the  shift  pot  is 
varied  over  its  range.  With  the  oscillator 
connected  to  the  loop,  increase  R23  just  passed 
the  point  where  marking  occurs.  Now  turn  your 
two  meter  beam  towards  Ohio  and  call  K8ERV 
like  mad. 

.  .  .  K8ERV 


Gus-see  p 


■fc 


/ 


"BEAMED-POWER"  ANTENNAS 
and  ANTENNA  SYSTEMS 


\ 


\ 


/ 


With  a 

MATERIAL  DIFFERENCE 
IN  USE  IN  135  LANDS! 


The  Choice  of  the  Discriminating 

Communication  Engineer  ,  ,  .  the 

Man  who  Never  Settles  for  Any- 
thing Less  than  THE-VERY-BEST! 


You  too — can  enjoy  world  renowned  TELREX 
performance  and  value!  Send  for  PL65  con- 
densed data  and  pricing  catalog,  describing 
the  lowest  priced  antennas  on  the  market.  In 
relation  to  materials  and  performance!  Ex- 
panded data  sheets — including  your  favorite 

band,  are  also  available. 


COMMUNICATION  SYSTEM! 


rex 


LABORATORIES 


ASBURY  PARK  25,  NEW  JERSEY^  U-S.A- 


t3      LJAr^A^TklC 


■  x 

^ 

^ 

m                       »       ^^ff                          ■+           '^                            **     ■■  """                          * 

1           MUl             '^4^:             «4^|^              Oft 

TRH^fTfWTflfi 

rt 

k               :--♦- 

"rigig 

■  ft 


Now  You  Can  Ha ve  The 
Strongest,  Sharpest,  and 
Cleanest  Signal  on  the  Band. 
Treat  Yourself  to  the  Thrill 
of    Owning    the    Finest. 

THE  HENRY  ^'2-K" 
LINEAR  AMPLIFIER 


CONSOLE  or 
DESK  MODEL 


CALL   DIRECT   ...   USE  AREA  CODE 

Butler  1,  Missouri  816  679-3127 

11240  W.Olympic.  Los  Angeles,  Calif.  213  477-6701 
931  N.  Euclid,  Anahefm,  Calif.  714  772-9200 

431  E.  Green  St.,  Pasadena,  Calif.  213   684-0861 

6116N.27th  Ave.,  Phoenix,  Ariz.       602  AM   4-3895 


Bill    Hoisington   KICLL 
Peterborough,   N.   H. 


Low  Cost  Solid-State  Crystal -Controlled 
Modulated  Signal  Source  with  Infinite 
Attenuator  for  2,  220,  432  and  1296  mc 


These  little  units  will  allow  you  to  do  just 
about  any  and  all  low  noise  front  end  work 
you  can  dream  up.  Yon  can  also  carry  it  in 
one  hand  and  transport  it  to  your  friend's 
house  and  calibrate  his  low  noise  super-duper 
and  compare  it  with  your  416B,  parametric 
or  what  have  you,  for  absolute  sensitivity. 
Results  are  stable  and  guaranteed  equal  to 
actual  most  extreme  DX  conditions  on  the  air, 
including  Moon-Bounce.  Cut  down  from  1000 
microvolts  to  1/20 th  of  a  microvolt,  1/100, 
and  on  to  absolute  zero,  on  a  smooth  graduat- 
ed scale.  Sounds  too  good  to  be  true?  Yes,  it 
does,  but  it  works  and  we  have  several  here 
operating  F.B! 

How  It's  Done 

It  often  takes  several  new  ideas  working 
together  to  make  a  new  device.  Don't  forget, 
well-known  A  and  B  put  together  in  a  certain 
fashion,  can  make  highly  patentable  C!  As 
in  the  following  example, 

A.  A  mimatuiized  transistorized,  crystal-con- 
trolled, modulated  signal  source  small  enough 
to  fit  inside  a  wa\'eguide  (or  any  rectangular 
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Fig.  1.  2  meter  crystal  controfled  signal 
source.  LI  is  7  turns  airwound  16  tpi.  Top 
at  4  turns  from  cold  end.  L2  is  8  turns  no. 
16  copper  oirwound  3/16  inch  id,  1  inch 
long.  RFC  is  any  good  choke  resonote  be- 
low 48  mc. 


cross  section  metal  tubing  of  correct  size). 

B,  Metal  tubing  as  per  above,  whose  di- 
mensions are  such  as  to  present  infinite  cut-off 
for  energy  on  the  frequency  involved,  such 
as  144,  220,  432,  1215,  or  1296  megacycles. 
The  length  of  course  must  allow  for  the  at- 
tenuation, which  is  very  high  per  inch! 

C.  Metal  end  caps  on  the  tubing,  with  a 
coaxial  connector  on  one  end,  and  a  hole  for 
a  slide-handle  or  push  rod  with  a  graduated 
scale  on  the  otlier. 

And  that*s  it.  Infinite  attenuators  have  been 
made  before,  of  course,  but  usually  have  re- 
quired also  fantastic  amomits  of  shielding, 
power  lead  bypassing,  etc.,  for  the  oscillator. 
But  tills  one  just  slides  into  the  waveguide, 
signal  source,  power  supply  and  alL  As  long 
as  it  sits  well  inside  the  guide,  with  no  conduct- 
ing metal  of  any  kind  coming  out  it  works  fine. 
This  is  totally  important.  I  mounted  one  of 
these  on  a  long  piece  of  copper-clad  bakelite 
which  I  figured  to  use  also  as  a  push-rod. 
The  results?  X,G.!  The  signal  came  right  out 
on  the  copper. 

If  you  want  to  switch  it  on  and  oflF  from 
the  outside  you  will  have  to  use  a  rotary 
switch  and  a  wooden  dowel  extension. 

Two  Meter  Signal  Source 

Fig,  1  shows  this  little  unit  which  starts 
with  a  48  megacycle  crystal.  The  oscillator 
circuit  is  your  present  writer's  favorite,  the 
ciystal  phase  reversing  job.  I  have  described 
this  before,  so  this  will  be  a  shortie.  If  re- 
generative connections  were  used,  that  would 
put  the  emitter  on  the  coil  tap  of  LI,  with  the 
base  on  the  end.  Degenerative  connections,  as 
used,  are  the  opposite,  base  tapped  up  on  the 
coil,  \viili  the  emitter  on  the  eiul.  However, 
due  to  the  nature  of  piezo-electricity,  the  ac 
voltage  on  each  end  of  a  cr>stal  is  always 
180  degrees  out  of  phase,  so,  it  not  only  os 
cillates  but  it  will  not  take  ofl:  anvwhere  ex- 
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cept  on  tlie  crystal  frequency*  All  other  fre- 
quencies are  highly  degenerative. 

The  transistor  used  is  a  RCA  2N384.  This 
type  happens  to  be  several  years  old  but  has 
always  worked  ok  at  50  megacycles.  It  also 
saves  my  better  units  for  1296  where  you  real- 
ly need  the  best. 

The  next  one  is  a  2N1023,  also  RCA.  This 
is  a  type  that  goes  up  past  the  2  meter  band.  It 
also  was  on  hand.  Any  good  transistor  honestly 
labelled  UHF  or  even  VHF  should  do  all 
right  in  either  of  these  positions.  Incidentally, 
sockets  are  used.  They  work  perfectly  ok. 
Don't  forget  that  germanium  transistors  should 
not  reaUy  be  soldered.  With  silicon  units  the 
manufacturer  yells  "What  in  the  world  are 
y^ou  using  sockets  for?"  You  can  even  solder 
right  onto  the  case! 

In  spite  of  my  oft-voiced  preference  for 
ioubling,  tripling  is  used  here  because  it 
^orks  adequately  for  the  purpose:  a  good  sig- 
lal  on  2  meters.  There  is  much  more  signal 
Jian  you  need  for  sensitive  receiver  tests.  In 
act,  you  could  use  less  battery  voltage,  I 
ust  tried  it  out,  between  these  sentences,  and 
ind  that  6  volts  is  as  low  as  the  unit  described 
ibove  will  go.  At  that  battery  voltage  the 
>utput  is  down  to  20  microamperes  as  com- 
pared with  500  usmg  a  new  12  volt  battery. 
^s  is  however,  it  is  nice  for  peaking  anteima 
^oils,  rf  stages  alone,  and  on  indoor  antenna 
anges.  Outdoors  too-,  if  you  use  a  receiver 
or  one  end  of  the  range. 

The  tripler  stage  uses  a  200  ohm  emitter 
esistor  and  a  grounded  rf  choke  in  the  base 
vith  no  dc  excitation  other  tlian  that  furnished 
)y  rectification  in  the  base-emitter  circuit p 
rhe  stage  draws  about  one  mil  collector  cur- 
ent  while  running. 

A  small  copper-clad  plate  2x1  inches  is 
ised  to  ^'launch"  the  signal  into  the  wave- 
;uide.  Again,  there  is  more  signal  than  need- 
ed for  sensitive  receivers.  You  could  certainly 
imit  the  launching  plate.  An  rf  output  jack 
Jlows  maximum  rf  to  be  obtained  for  other 
est  purposes.  You  can  also  use  the  unit  as  a 
3cal  oscillator  chain  for  a  soHd  state  two  me- 
er  converter  if  you  want  to  by  changing 
he  crystal  and  retuning  a  little.  Use  absoip- 
ion  frequency  meters  or  a  grid-dipper  to  do 
bis.  Better  even  use  botli! 


END  CAP 


WAVEGUIDE 


PICK-UP 

PLATE 


CONNECTOR 
(YOUR  CHOICE) 


Fig.  2.  Detail  of  pick-up  end  of  attenuator 


TRANSISTORIZED! 


ACCURACY 


■  ■■-■iiiifc-:[:^}V._;;^jjjjj^ 


IN  THE  PALM  OF  YOUR  HAND 
RF   SIGNAL   GENERATOR 


•  Battery  Powered 

•  Compact:  1  lb.  12  oz. 

•  Wide  Range  150  KC  to  350  MC 

•  Guaranteed:  one  year 

•  Other  Instruments  Available 


$39-95 


Postpaid 

Completely  Wired 
Includes  Battery 
and  Cable 


ORDER   NOW: 
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ALSO~we  can  handle  your  antenna  require* 
mentsi  We  stock  ANTENNA  SPECIALISTS,  CUSH- 
CRAFT,  HY-GAIN,  MOSLEY,  NEW-TRONICS,  & 
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accessories. 
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ua^td 


P.O.  BOX  312 


FONE 
603-325-335S 


CONCORD.    N.    H 


Construction  of  the  Attenuator 
As  you  ma\'  have  gathered,  you  can  simply 
take  a  piece  of  aUiminiim  waveguide  or  alumi- 
11  mil  drainpipe  about  three  inches  wide  and 
about  two  inches  high,  by  some  4  feet  long, 
tape  the  signal  source  to  a  2  inch  wide  by 
4  feet  long  strip  oF  quarter  inch  pl>^wood, 
and  push  it  itiside.  You'll  see  immediately 
what  happens  to  the  signal  if  you  are  listen- 
ing on  your  low  noise  superhet.  When  the 
source  is  well  inside  the  guide,  that  signal 
will  disappear! 

Actually,  a  little  work  on  the  deal  is  quite 
rewarding.  First  an  end  cap,  coax  connector 
and  "pick-up"  plate,  puts  the  signal  right 
where  you  want  it,  that  is,  into  the  if  jack  of 
your  pre-amp. 

Fig.  2  shows  detail.  The  end  cap  can  be 
formed  of  flashing  copper,  if  youVe  good  at 
making  metal  boxes.  Vm  not.  The  cap  can  be 
fastened  on  witli  tape  or  metal  screws.  Solder 
a  small  piece  of  copper  clad  bakelite  to  the 
coax  connector,  bakelite  side  in,  and  away  you 

go. 

The  real  nice  feature  of  this  is  that  instead 
of  putting  the  signal  out  in  the  bam  in  a  tin 
can,  or  over  at  your  neighboring  ham's  shack, 
you  now  get  all  the  signal  you  want,  or  as 
little  as  you  want,  right  at  the  input  jack  of 
yom^  recei\  er. 

Believe  me,  for  rf  stages  there  is  nothing 
like  it.  (Never  mind  the  "government  type" 
HP  generators  at  $3,000  to  $4,000  a  throw: 
How  much  money  do  you  think  I  get  for  writ- 
ing ham  articles? ) 

At  the  other  end  of  the  waveguide  you 
need  another  end  cap,  witii  a  hole  in  it  for 
the  "push-rod '  handle.  I  fastened  the  copper 
clad  base  plate  of  the  generator  to  a  piece  of 
thin  plastic  and  then  attached  a  ¥2  by  %  inch 
strip  of  wood  4  feet  long.  As  seen  in  the  photo 
this  comes  out  the  end,  and  can  be  used  for 
calibration  purposes.   I'll  leave  fancy  stuff  to 


you,  such  as  remote  control  switch,  (use  wood 
or  bakehte)  modulator  switch,  etc.  Just  re- 
member, no  metal  of  any  kind.  The  ground 
plane  base  of  the  generator  has  plenty  of 
signal  on  it 

Results 

I  checked  out  the  various  detectors,  receivers 
and  converters  I  have  to  see  their  relative 
sensitivities  in  *'inches"  of  push-rod  sticking 
out. 

Now  I  can  really  find  out  about  tlie  ab- 
solute signal  sensitivities  of  the  following  units 
around  the  shack.  A,  Crystal  mixer,  including 
noise  comparison  of  all  my  crystals;  B.  6AM4 
rf  stage;  C,  Ditto  6AX4;  D.  New  2,000  mega- 
cycle t\T)e  transistor  stage  (at  432  of  course); 
E.  The  half  dozen  416B's  that  have  been 
knocking  around  the  shack  for  some  years;  F, 
My  417As;  G.  An\thing  else  I  can  think  of, 
such  as  noise  reduction  by  neutralizing. 

Using  modulation  on  the  generator,  a  sim- 
ple absolute  reference  check  can  be  made  by 
using  a  scope  on  the  receiver  af  output.  Sync 
lock  provides  an  exact  reference  level  that  is 
better  than  tlie  human  ear*  Af  wave  on  the 
scope  versus  "gi-ass"  of  the  noise  can  be  used 
also.  Signal  level  is  varied  by  moving  the  push 
rod  in  and  out  of  the  waveguide.  There  is  no 
use  arguing  with  that  set  up!  The  complete  re- 
ceiver that  locks  on  with  the  greatest  distance 
is  it!  Don't  change  the  af  set-up  while  testing 
rf,  of  course.  Voice  recognition  is  another 
whole  story  yet. 

Please  excuse  my  not  showing  220  mega- 
cycle units.  It's  just  that  I  like  to  jump  to 
432,  Then  of  course,  you  have  to  jump  to 
1215  or  1296,  220  should  be  easy,  just  put  in 
another  crvstal  and  coils. 

So  that's  all  for  now,  vours  for  better  noise 
figures. 
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PAT  APPLD  yon 


MULTJBAND  SECTiCNS''  W  FUUY   GUARANTEED 

40%  Copper  God  wire — Under  three  lbs.  Air  W^tghf— ffafed  for  full  legol  power— AM /CW  or  SB— Coaxiol  or  Bolanced  50-75 
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The  Converted  Converter 


Turn  a  Gonset  Tribander 
hvto  a  complete  receiver 


There  have  been  many  articles  on  conver- 
sion of  surplus  equipment  and  a  few  on  con- 
version of  old  commercial  equipment.  Here  we 
present  a  conversion  of  a  converter.  I  picked 
up  my  old  Gonset  Tribander  one  evening  and 
wondered  what  could  be  done  in  the  way  of 
making  a  receiver  out  of  it.  Out  came  the 
paper,  slide  rule,  and  coffee  pot.  I  started  figur- 
ing gains,  handglass  circuits,  trackings  and  etc; 
and  came  up  with  this  little  gem.  This  article 
is  an  attempt  to  show  what  can  be  done  with 
one  of  these  converters  after  a  few  evenings 


1 


Top  view  of  Converted  Converter  receiver 


at  the  work  bench.  This  httle  package,  requir- 
ing only  a  power  supply  and  speaker  to  be 
complete,  can  hear  any  tiling  on  ten  meters 
that  mv  75A-4  can  hear.  This  is  where  the 
comparison  ends  however,  but  in  10  meter 
niobile,  you  Bead  little  else. 

The  Gonset  Tribander  with  its  four  tubes, 
when  installed  in  the  family  chariot,  required 
six  or  eight  tubes  in  the  BC  set  plus  two  more 
for  the  noise  limiter.  That  is  a  lot  of  tubes 
and  power,  especially  if  you  are  interested  pri- 
marily in  one  band.  Thh  receiver  requires 
only  150v  to  175v  at  50  ma  and  12v  at  1 
amp*  The  circuit  in  Fig,  2  may  be  used  to 
power  the  receiver  from  the  llOv  line^  and 
the  circuit  in  Fig.  3  may  be  used  in  the  car, 

Tlic  receiver  circuitry  is  siinplicit\'  itself.  Th€ 
tribander  was  used  because  I  had  one  on  the 
shelf  but  any  of  the  Gonset  converters  will  dc 
just  as  welk  Onl>  the  dial,  tuning  capacitor 
rf  coil  (10  m),  oscillator  components,  anc 
the  "screw  in  the  upper  left  hand  corner' 
were  used.  The  entire  cliassis  is  stripped  in 
eluding  tube  sockets. 

Fig.  1  will  show  the  circuit  is  quite  con 
ventional,  consisting  of  a  6GM6  rf  stage,  ^ 
6EA8  pentode  mixer  with  the  biode  sectioT 
as  the  local  oscillator.  The  if  amplifier  is  an 
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6GM6 


I/2-6EA8 


66M6 
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The  Converted  Converter 


jtlier  6GM6,  The  intermediate  frequency  of 
L430  kc  was  retained  in  order  to  preserve  the 
iriginal  dial  calibrations  and  backing.  As  you 
nay  probably  guess,  the  secret  of  the  phe- 
lomenal  sensitivity  of  this  receiver  is  obtained 
)y  using  high  gain  tubes  in  the  first  three 
tages.  The  6GM6  has  a  trauscouductance  of 
3,000  ^mhos  and  the  6EAS  pentode  has  a 
"onversion  gm  of  about  4,000  jixmhos.  This, 
oupled  widi  a  high  Q  input  cii'cuitj  results  in 
lot  of  gain  with  a  few  tubes.  After  the  de- 
ector  is  a  silicon  diode  rate  of  change  noise 
jniter,  followed  bv  a  6EB8  fust  audio  and 
ower  out-put  stage. 

The  original  antenna  coil  is  mounted  on 
be  variable  capacitor  (front  section)  next  to 
be  antenna  trimmer.  The  ground  end  is 
3ldered  to  the  top  of  the  capacitor  frame  and 
le  antenna  tap  is  one  turn  down.  Once  tlie 
atenna  trimmer  is  tuned  for  maximum  in  tlie 
enter  of  the  band^  the  main  timing  will  track 
\  er  tlie  entire  baud- 
Note  the  absence  of  cathode  resistors  in  the 
rst  three  stages.  The  bias  for  aU  tliiee  stages 
:  made  up  b>  their  respective  grid  resistors. 
he  values  are  large  enough  to  provide  the 
ropei  bias  by  contact  potential. 


Tlie  plate  of  the  rf  amplifier  is  a  double 
timed  broad  band  ciicuit*  One  coil  is  peaked 
at  29.2  Mc  and  the  other  at  28.8  Mc,  The  coils 
may  be  purchased  already  wound  but  if  you 
have  a  couple  forms  of  this  size,  coil  winding 
data  is  given.  The  coils  should  be  mounted 
about  %^^  apart. 

As  mentioned  earUer,  the  original  oscilla- 
tor components  are  used.  They  must  be  care- 
fully removed  if  they  are  to  be  used,   I  re- 
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ploced  the  82  pf  and  100  pf  negative  temp- 
capacitors  with  silver  micas;  however^  I  re- 
tail ud  the  2  pf  oscillator  injection  capacitor. 
An  added  refinement  is  the  IN  1797-130 V 
Zener  diode  to  voltage  ^stabilize  the  oscillator. 
Tbi^  may  be  left  out,  or  a  VR105  may  be  add- 
ed in  the  power  supply,  A  band  set  trimmer 
is  mounted  on  tlie  variable  capacitor  IrLmie 
next  to  the  6EB8, 

The  variable  capacitor  will  time  over  a 
much  wider  range  than  we  need,  so  a  band 
edge  stop  must  be  installed.  This  may  easily 
be  done  by  removing  the  dial  plate  from  the 
main  shaft  and  replacing  the  set  screw  with 
a  W^  4-40  bolt.  The  bolt  will  stop  at  each  end 
of  the  band  on  the  shaft  of  the  tuning  capaci- 
tor. Take  care  to  replace  the  dial  in  the  same 
place  as  it  was  or  you  will  upset  the  track- 
ing. One  last  point  in  the  oscillator  section; 
don*t  forget  the  2  pf  oscillator  injection  capaci- 
tor to  the  mixer,  I  did,  and  spent  several 
days  trying  to  find  out  why  the  receiver  was  so 
insensitive. 

The  mixer  is  a  relatively  new  tube  and 
is  straight-forward  circuitry.  There  is  a  new 
bottle  out  by  RCA  1  will  try  sometime  in  the 
near  futme  in  this  circuit.  It  is  a  6KE8  triode 
and  frame  grid  pentode-  The  gm  of  the  pen- 
tode is  12,000  ^ihos  and  is  designed  for  high 
gain  mixer  circuits.  The  if  amplifier  (only 
one)  is  conventional. 

Now  we  come  to  the  noise  hmiter  and 
squelch  circuit.  The  noise  limiter  is  the  Rate 
of  Change  circuit  that  appeared  in  Dec,  1962 
of  73.  Note  that  the  two  input  resistors  have 
been  increased  to  100  k.  Tliis  gave  me  more 
output  and  a  greater  degree  of  noise  suppres- 
sion. I  make  no  claims  that  this  is  an  improve- 
rs i  it,  only  that  it's  diflerent. 

The  squelch  is  nothing  more  than  a  diode 
switch.  It  lets  the  audio  through  when  conduct- 
ing and  cuts  it  off  when  its  non-conducting. 
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1  could  go  on  about  this  circuit  but  K4U\VX 
described  it  at  great  length  in  his  article  "Sim- 
ple Squelch"  in  Nov.  '62  of  this  magazine. 

The  6EB8  in  the  audio  stage  takes  the  place 
of  the  usual  6AQ5-12AX7  combination  in  that 
it  combines  power  amplifier  and  voltage  ampli- 
fier in  one  bottle.  The  receiver  didn't  have 
quite  enougli  gain  in  the  audio  sectinii  so  a 
7895  nuvistor  was  added  for  more  gain.  As  you 
can  see  in  tlie  photograph,  it  is  mounted  under 
the  chassis  up  next  to  the  rf  stage. 

The  input  connector  is  an  amphenal  mini- 
ature "CP"  series  7  pin  plug  mounted  in  a 
tube  socket  ring.  The  tube  socket  became  the 
female  cable  connector.  It  makes  a  very  small 
niulti  contact  connector. 

The  slide  switch  on  the  front  panel  switches 
the  12v  to  the  filaments  and  to  the  output 
connector  to  energize  a  relay  in  tlie  power 
supply.  The  other  half  of  the  switch  connects 
the  car  speaker  either  to  the  receiver  or  to 
the  be  set.  Incidentally,  if  anybody  is  partial 
to  the  TNS  noise  limiter  and  squelch  there  is 
plenty  of  room  under  the  chassis  if  you  use  a 
pair  of  silicon  diodes  and  a  pair  of  6CW4 
nu\istors. 

This  receiver  has  perforaied  trouble  free  for 
about  6  months  and  is  still  going  strong.  A 
matching  transmitter  with  vfo,  screen  modula- 
tor, and  a  power  input  of  lOOw  is  under  con- 
struction in  another  converter  case. 

,  .  .  W3ZFJ 

Ports   List 

LI  original  ontenna  coil,  antenna  tap  1 
turn 

L2,  L3  12T  #30  wire  on  3/16"  ceramfc 
iron  slug  form,  spaced  %"  apart. 
or  Miller  4300  form  or  4306  coils  may 
be  used, 

L4      originol  oscillator  coil 

Dl       1N1797  Zener  Diode 

D2,    D3      Texas    Inst,     1N486    or    Hughes 
1N426  silicon  diodes 

Tl  lOK  to  4  ohms  output  transformer. 
Stoncor  A-3879 

T2  Miller    13-Wl       1 500kc   if  trans. 

T3  Miller    13-W2      1500kc   if  trans. 

T4  Thorda  rson   2 1  F 1  0 

T5  Thorda  rson   2IF09 

T6  Thorda  rson    26F67 
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GALAXY  til  WITH  SPEAKER  CONSOLE 


YOU  SHOULD  ! 


THESE  GALAXY  TRANSCEIVERS 

ARE  GREAT 


GALAXY   V 


Point  for  point  the  Galaxy  Tran- 
scievers  are  hard  to  beat.  Check 
these  features  •  •  •  300  watts 
SSB/CW  •  Smallest  in  size  with 
5  or  3  band  coverage  •  Narrow 
filter  bandwidth  •  Built-in  upper 
and  lower  sideband  •  Shifted  car- 
rier CW  for  ''NO-retune"  CW 
operation  •  Advanced  transis- 
torized circuitry  •  Built-in  carrier 
suppression  •  Reduced  power 
tune-up  position  •  E-Z  Vue  dial  • 
Accessory  remote  VFO 


IF  YOU  HAVE  FINANCING  PROBLEMS. ..CHECK 


HENRY  RADIO'S  EASY  TERMS 


(iJ-du-cMo^ 


6%    FINANCE   CHARGE    •    10%    DOWN   OR  TRADE-IN   DOWN 
•    NO   FINANCE   CHARGE   IF   PAID   IN   90   DAYS  •    GOOD 
RECONDITIONED   APPARATUS.    Nearly   all    mokes   and    models. 
Big    savings!    15    day    friol   —   90   day  worronty.   90   day  fu 
trade   back   on    new   apparatus.   Write   for   bulletin. 


CALL   DIRECT   ...    USE   AREA  CODE 

Butler  1,  Missouri  816  679-3127 

11240  W.Olympic,  Los  Angeles,  Calif.  213  477-6701 
931  N.  Euclid,  Anaheim,  Calif.  714  772-9200 

431  E.  Green  St.,  Pasadena,  Calif.         213  684-0861 
6116  N.  27th  Ave.,  Phoenix.  Ariz,       602  AM  4-3895 


"Worlds   Largesi   Distributors  of   Short   Wave   Receivers" 
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Great  Circle  Charts       t  World  Time  Chart 
Fr0(xHl)]r  Countries    tWfostar  Rites 

United  iSiNates  tifttinga  .  :$5.0d 
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RADIO  ArAATEURS 

REFERENCE  LIBRARY  OF  MAPS 

ORDER  YOUR  SET  TODAY! 


•H-i  ».-i  ,- 


WORLD  PREFIX  MAP— Full  color,  42"  X 
29"  shows  prefixes  on  each  country  .  . . 
DX  iones,  time  zones,  cities,  cross  refer- 
enced tables postpaid  $1.00 

POLAR  PROJECTION  MftP— AzimutHaJ  equi- 
distant projection.  Shows  Prefixes  ciiT 
each  country,  DX  zones,  cities,  prefix 
index  by  countries,  29"  x  25 

postpaid  $1.00 
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UNITED  STATES  MAP— All  50  States  with 
call  areas,  prefixes,  DX  and  time  zones 
FCC    frequency    allocation    chart.    Plus 
interesting  information  on  all  50  States 
29"   X  17" PostP^"*  ^^^ 

WORLD  ATLAS— Only  Atlas  compiled  for 
amateurs.  Polar  projection  six  contj- 
nents,  prefixes  on  each  country  .  -  .tun 
color,   16  pages .postpaid  $1.00 

Complete  reference  library  of  "^laps-set 
of  4  as  listed  above postpaid  *2.5U 
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Galaxy  V 


It's  driving  me  out  of  my  mind*  The  V 
arrived  just  a  few  days  ago  on  loan  for  evalua- 
tion* I  was  quite  surprised  at  how  small  it  was 
,  ,  ,  it  looked  so  big  in  the  ads.  Instead  of 
setting  it  up  down  in  the  ham  shack  I  decided 
to  put  it  on  a  small  typewriter  table  by  my 
desk  and  feed  the  antenna  np  through  the  floor. 

Frankly,  since  the  Galaxy  V  is  the  lowest 
cost  five  band  selectable  sideband  transceiver, 
I  expected  to  be  faced  with  all  kinds  of 
miseries  in  operation.  Not  a  problem  of  any 
sort  has  turned  up. 

My  first  try  was  on  3999  kc,  probably  the 
most  aristocratic  frequency  of  all  the  ham- 
bands.  After  a  careful  examination  of  my  signal 
on  their  scopes  I  was  admitted  to  this  elite 
group  and  permitted  to  talk  freely  with  the 
assembled  M-2's,  Had  there  been  untoward 
carrier,  unwanted  sideband,  or  distortion  I 
never  would  have  made  the  club. 

That  night  I  tuned  up  on  twenty  meters  ,  .  . 
Oh,  by  the  way,  the  V  is  a  snap  to  tune  .  .  . 
even  old  fumble-flngers  me  got  the  hang  of  it 
right  oft.  My  first  call  was  YV5CEL  When  we 
finished  I  got  trapped  by  two  fello^vs  down 
Boston  w^ay  .  *  .  73  readers  .  .  .  and  I  got  an- 
other hour  behind  on  my  work.  This  having  a 
rig  by  the  desk  is  bad  news  ...  it  is  too  easy 
to  flip  it  on  just  to  see  who  is  there  .  .  .  then 
I  have  to  call  in  and  say  hello  to  some  old 
friend.  Yes,  I  do  have  some  friends. 

One  control  that  is  left  off  some  of  the  trans- 
ceivers is  the  one  for  switching  sidebands* 
Sure,  you  don't  need  it  often,  but  when  you  do 
you  do.  One  of  the  first  stations  I  heard  on 
75  was  using  the  upper  sideband  instead  of 
lower  and  I  switched  him  in  with  a  chuckle  to 
myself,  thinking  of  all  the  fellows  who  could 
hear  the  noise,  but  couldn't  tune  it  in.  Obvious- 
ly this  is  quite  advantageous  on  CW,  where  at 
least  one  side  of  the  station  vou  are  workins 
has  a  little  less  QRM  than  the  other. 
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This  brings  up  another  considerable  advan- 
tage of  the  Galaxy  V  .  ,  .  CW,  Many  of  the 
transceivers  are  designed  strictly  for  SSB  .  .  . 
some  permit  CW,  but  don't  let  you  tune  the 
entire  CW  part  of  the  ham  bands.  The  \  cov- 
ers not  only  the  entire  ham  bands,  but  over- 
laps enough  on  most  bands  to  permit  MARS 
operation,  reception  of  CHU,  and  stuff  like 
that.  Specifically  it  tunes  from  3,5-4.0  mc,  7.0- 
7.5  mc,  14.0-14.5  mc,  21.0-2L5  mc,  28.0-29,0 
mc.  Crystals  are  available  to  allow  the  V  to 
tinie  otlior  frequencies  of  course.  CW  ops  wall 
be  glad  to  note  that  the  rig  runs  300  watts 
and  tliat  they've  shifted  the  carrier  1  kc  into 
the  passband  to  eliminate  ''leap-frogging." 

Galaxy  uses  transistors  for  the  audio  ampli- 
fier, diiver  and  output  circuits  and  in  the  ac- 
cessory vox  plug-in  unit.  Not  caring  for  vox 
myself  J  I  am  glad  to  find  it  now  is  optional. 
The  transistors  considerably  cut  down  on  the 
size  of  the  unit;  good  move. 

Tliougli  I've  been  conditioned  to  rely  on 
Galaxy's  advertised  specs,  I  still  wanted  to  see 
if  tliis  little  black  box  could  really  put  out  200 
watts  into  my  tlummv  load  the  way  they  said 
it  could.  In  the  CW  position  my  Waters  Dum- 
my (no  offense)  Load  Wattmeter  read  200 
watts  right  on  the  nose.  The  wattmeter  doesn't 
read  PEP  watts  (whose  does?),  but  if  it  will 
put  out  200  CW  watts  I  guess  it  doesn't  have 
any  problem  mustering  up  the  300  SSB  watts 
input  they  claim. 

Perhaps  it  isn  t  even  necessary  to  bring  this 
up,  but  the  Galaxy  V  is  every  bit  as  stable  as 
you  could  ask.  I  only  mention  this  because 
I Ve  gotten  tiied  retuning  the  fellows  Fm  talk- 
ing with  after  each  transmission  on  another 
make  transceiver  that  I've  been  using.  That 
one  is  not  in  current  production,  so  don't  worry 
about  it.  The  Galaxy  V,  even  when  freshly 
turned  on,  stays  right  on  frequency.  Good 
show. 

,   •   ,  W2XSD/1 


S693/URM75   4-220mc   Signal   &    Sweep   Generator.    Crystal 

1 'a ii broiler    &    AlotJulation.    Slanuals,     Ft>r    60    cjf.     EX  67 

Ballentinc  300  AV   VTVM    in    lii"  rar>k  panel  ..    KX  3S 

Lamtida  28  200'325YDC  @   10«ma   \%  Reg,  6.3VAC     EX  22 

Lambda  32  200-325 VDC  @  SOOnia  irc  Reg,  2X6.3YAC  EX  31. 

r6l/AXT2  TV  Xmtr  W/Video  6l  Sync  Amplifiers  ..NEW  17. 

RT82,APXG  Converts  to   12J5-12D6  rac  X*celver   NEW  21. 

TS726  Tests  APX6.2T  Tubes.  10  diodes.  For  60  ey.  GD  14, 
Manual  fgr  TS726A:rMS  above.  Navships  9 1537 A  .  KEW  2, 
SWR  Bridge  MIertjmiiU'li-Hefleciometer  .30'lOOOmc.  EX  8. 
«2S  ARC5  The  "Q5-er"  liitiable  IF.  100-550  he.  GOOD  11. 
RTI8  ARCI    100-156  XceiTer.   W/tubes  &  DN9    ...GOOD   10. 

Same   less  tubes  and  Dyijammor  DN3 FAm     9. 

1465 /ALT7  Xmlttr   l68-352mc   W/2-6I61i.    lOOW  out  EX  22. 

Schematic    Tor   T465/ ALT!   with   parts    values 1. 

rube  Type  Gi6l  W/Piate,  Grid.  Ciithode  &  Heater  Connectors 
100  watts  o'Dut   to  OOOmc.    63  xvatts   to   2000toc.    _ .    EX     7. 
SA325/U    Coasisl   Relay  SP4T  W/2S  VDC   Motor    ,  ,    KX     2. 
U62I0-U   Consial   Plugs   for  S4A325  Relay,   used  EX  3/L 

Set  of  J  20  Xtals  Type  FT243  56T5  thru  S650  kc  in  25  kc 

inerenients.     Ui5    tested    and    packed     120/17. 

Tripler   Cavity  for  2C30A   tube.    Less    Lube    .,N®W     3> 

RF   Amp[rfier  Cavrty  for  2C30A.   Less  tube NEW 

CUI19A  CnupJer.  13  1-tube  amplifinrs  w/tubea  .  .  .  NKW 
CU4»./ARA6  50  ohm  eOftX  to  twin-line  coupler  ,  NEW 
RE2/ARC5  Ant  Relay  W/Meter  &  Vacuum  Capacitor  EX 
C45  Control  Box  for  ARCI  ami  ARCI 2  XcelvorK    .   GOOD 


C732/ARC2    Control   Box   for    AHC2   XeelFer 


MT7A    Mounting    for   one    AUr*    receiver 


4, 
4. 
2, 
L 
L 
1. 
1. 
3. 


GOOD 
FX 
Meter  Weston  Model  843  SUO-O-fiOO  mlcroainps.  3'  EX 
Selenium  fTeetifier.  28VBC  i^  lA,  full  v^^ave  ...  NEW  3/3. 
IC/VRW7  Wire  Recorder  S8  VDC  W/Tubes  ._  GOOD  1 
RI22A  ARNI2   75   mc   Superhct  w/tubes  &  stal  EX     3. 

UPMIIA  AFC  chassis  w/S  tubes  &  wiring  diagram  NEW     3, 
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BOX   294   8ay   Saint   Loufs 

Mississtppf 

Shipment:  FOB  Bay  Soint  Louis,  Terms:  Kef,  Cosh, 


2   METER    iolmost)    NON-DIRECTIONAL 

ANTENNA 

2M    Con-ex 

A  rugged  antenna  for  2  meters 
that  win  give  more  gain  and 
1 1  tetter  coverage  than  «  dli">Uv. 
The  Coa-ei  will  witbstiind  gules 
In  excess  of  100  mph.  Perfcrt 
for  iocal  nets.  An  antenna  every 
\  IIP  ham  can  afford  and  should 
Imve  for  local  contacts,  Mounts 
for  cither  vertical  or  horizontal 
potarlzBtions, 

$0.95 ppfl  m  continental  USA 

ELL-CONN   PRODUCTS 

Box  83,  Ellington,  Conn.  06029 


WOW 

UNBELIEVABLE  PRICES 

TRANSMITTING,  AMATEUR, 

SPECIAL  PURPOSE, 

INDUSTRIAL  TUBES  !  ! 

AtL  BRAND   NEW,    INDIVIDUALLY   BOXED,    El  MAC, 

RCA,    AMPEREX,    ETC.   NO   PULLS,    NO   SECONDS, 

NO  JAN.   INDUSTRIAL  QUALITY 

FULLY  GUARANTEED 

6146  $2.55       829B  $9.00       4X150A  $9.90 
41 7A  $3.95       304TL  $27.50       818W  $.65 

SEND   FOR  FREE  CATALOG 

Orders  under  $4.00  include  40c  haiidling:   All  ship- 
ments  FOB    Stirling,    NJ,    Include   sufficient   post- 
age, excess  refunded- 

VANBAR  (list.       STIRUNG,  N.J.  OTSSO 
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Max  Winter  K2PIJ 
2444   Barker  Avenue 
New  York  67,  New  York 


Across: 

1 .  Colored  thread  used  in  wire  insulation  to  aid 
in   identification 

7,  Abbreviation  for  radio  bands  at  a  higher  fre- 
quency than   broadcast 

9.   Classified  notices 

1 2,  Vacuum   tube  having   a   specified   number  of 
electrons 

13,  Greek  letter  having  many  electronic  applica- 
tions 

14,  Type  of  coil  winding 
15*  A  square  of  butter 

16.   Clipping  circuit  in  TV  receivers 
19-  The:    (Spanish) 


21, 
22. 
23, 
25. 


Challenges 

Marine  officer    <abbrj 

fide 


Periods  of  time    (abbr.) 

26.  One  side  of  a  ship 

27.  Slang   for  microwave  coax  circuit 

30.   Physics    term     concerned    with     weight    and 

acceleration 
3K    Mimic 
32,    Interjection 
34.    Reclines 

36.    Rhetorical  comparison  of  negative  and  positive 
40.    Numerical  value  of  brown 
4  1 .    Continent    ( abbr. ) 

42.  Speaker  parts 

43.  Symbol  for  cerium 

44.  Adjust  the  beam  in  a  cothode-ray  tube 

47.  Continent    (abbr J 

48.  Units  of  electromotive  force 
5K  Golfing  equipment 

54-    University  degree 
55.    Symbol  for  erbium 

58.  Symbol  for  tellurium 

59.  Compass  direction 

60.  Wheatstone  circuit  used  to  measure  impedance. 


Down: 

1.    Portion    of    a    hill    best    suited    for    microwave 

tower 
2   Prominent  electronic   manufacturer 

3.  Reduce  the  strength  of  an  electrical  impulse 

4,  Symbol  for  cobalt 
5.5Man's   name    (plurol) 

6.  Type  of  frequency  meter 

7.  Arrangement  of  two  electrodes   used  in  early 
type  transmitters 

8.  Paths  for  electric  current 

9.  Liable 

10,   Type  of  tubes 

1  1,    Method  of  arranging  circuit  parts 

17,  Chess  piece 

18.  Like 

20.  Sources  of  electric  illumination 

23,  Temperature  constant  for  a  liquid 

24,  Electrical   protective  device    (abbr.) 
26,  Type  of  iron  core 

28,  Metal  winding   in  some  types  of  geiger  tubes 
(abbr J 

29,  Type  of  transformer 

30,  Sub-atomic  particle 

33,  Chemical   elements  in  hydrocarbons 

34,  Mounting  device  for  tubes 

35,  Interior 

37.  Man^s  name 

38.  Symbol  for  tellurium 

39.  Q:  abbreviation  for  Mister 

44,    British  State  Department    (abbn) 
45»   Heated  enclosure  for  a  quartz  crystal 

46.   Open  Impedance  path  between  two  conductors 

49,  Unit  of  weight    (abbr.) 

50,  Spanish  for  Mr. 

52,  Electronics  expert   (abbr,) 

53.  Summer:   French 
57.    Symbol  for  bismuth 

Solution  on  p.  90 
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Giant  Inventory  Reduction  Saie! 


BI6  SAVINGS  on 


ANTENNAS 


FIrsf  comet  first  served  —  Quantities  iimited 


Ai|-^a 


MULTIBAND  DOUBLETS 


Complete  multiband  doublet  antenna  systems  featur- 
ing Hy-Gain  solid  state  traps  for  each  band. ..copper 
crlad  stranded  steel  wire.,, high  impact  cycolac  center 
and  end  insulators... 52  ohm  coax  feedline.  Built  to 
take  unlimited  power...  withstand  wvindsupto  100 mph. 


Model  2BDT  for  40  and  80  ^rr^r.\^r^ 
Reg.  $19.95  HCJ  Close-out  $14.50 


Model  4BDT  for  10  thru  40  mptPrq 
Reg.  $24,50  HCJ  Close-out  $17.50 


Model  5BDT  for  10  thru  80  meters 
Reg.  $34.95  HCJ  Close-out  $24.50 

40  &  80  Meter  Trap  Kit- Model  2TD 

Fwo  factory  tuned  solid  state,  slim  line  traps  w^ith 

hardware  for  attachment  to  antenna  wire, 

Reg.  $12.95  HCJ  Close-out  $9.00 

h^qmw%  MULTIBAND  VERTICALS 


^1^ 


World  Famous 

1 4AVS  for 

10  thru  40  Meters 

The  world's  most 
popular  vertical  — 
solid  state  traps 
CO mp  1  e teiy  factory 
pre-tuned.  Delivers 
outstanding  low 
angle  radiation. 
Matchless  weather- 
proof construction. 
Reg.  $29.95  HCJ 
Close-out  $22,50 


The  12AVS 
for  10,  15  &  20  Meters 

Self-supporting  trap  verti- 
cal for  10-20  meters.  Com- 
pletely factory  pre-tuned 
with  SWR  2:1  or  less.  13.5 
ft.  overall  height,  Reg, 
$21.95 
HCJ  Close-out  $16.50 


MULTIBAND  BEAMS 


Model  TH3  THUNDERBIRD 
3-Element  Tribander 
for  10,  15  &  20  Meters 

A  high  perfoi'mance  multiband 

beam  featuring  famous  Hy-Gain  solid 

state  traps.  Rugged  all  aluminum 

construction.  Completely  factory  pre-tuned,  SWR 

less  than  2:1.  Reg.  $99.75    HCJ  Close-out  $75,00 


Model  TH2  THUNDERBIRD 
2-Element  Tribander 
for  10,  15  &  20  Meters 

Compact,  easy  to  install,  Delivers 
excellent  performance.  Features  Hy-Gain 
solid  state  traps  and  rugged  all  aluminum 
construction.  Rotates  with  TV  rotator, 
Reg.  $69.95  HCJ  CloseHmt  $50.00 

3-Element  20  Meter  Monoband  Beam 
Model  2D3B 

A  real  bomb  on  20  meters... 

featuring  full -sized 

spacing  and  heavy  duty 

all  aluminum  construction. 

Delivers  8db  forward  gain; 

25db  F/B  ratio. 

Reg.  $65.95  HCJ  Close-out  $47.50 


BARGAINS  GALORE! 

Outstanding  bargains  on  many  other  models 
too  numerous  to  mention.., including  HF  and 
VHF  mobile  and  base  station  antennas  and 
VHF  stacking  kits.  If  we  haven't  advertised 
what  you  want,  send  us  your  requirements... 
we'll  quote  rock  bottom  prices. 


i 


& 


HC«J 

E  6904  Sprague  Ave.,  Spokane,  Washington 

HAM  HEADQUARTERS  OF  THE  NORTHWEST 


RUSH  ME  THE  FOLLOWING: 
1st  Choice 


Here's  my  check  for  $. 

NAME 


2nd  Choice. 


ADDRESS 
CITY 


STATE 


1 
I 
I 
I 
I 


PDM      IQS"^ 


RT 


RW  APRIL  BARGAINS 

BC-eoa  RECEIVER— 20  to  27,9  MC  FM,  10  channel  push 
button  selector — also  tuneable.  Complete  with  all  tubes 
&  schematic.  Used,  Excellent.  $34.95 

TM   11-6C0  MANUAL  for  BC-603  &  BC-604.   New.  $1.50 

APR-4  COUNTER  MEASURES  RECEIVER— 38  to  2,200  MC 
continuous  witti  4  plug-in  tuning  units.  117v  60cy  power 
supply.   Used,   Excellent.  $279,50 

APR-4Y  RECEIVER— Same  as  above  except  AM  &  FM  recep- 
tion. With  4  tuning  units  38^2,200  MC  &  117v  60cy 
power  supply.  Used,   Exceflent.  $319.50 

CARBON  COMPRESSION  RHEOSTAT— 1500W,  0.01  to  2  ohms. 
56  carbon  plates  3^'  x  3".  Brand   New.  $24,95 

T-271/ART-28  RAOAR  RELAY  TRANSMITTER— Tuneable  460- 
510  MC.  XInt  for  Ham-TV.  Has  two  4X150A  final,  with 
art  sockets  &  axtvane  blower;  3E29  sync,  mod,  6L6W 
video  mod.  ^  11  other  tubes,  two  panel  tneterSj  four 
ten  turn  dials  &  Schematic.  XInt,  $45.95 

ART-13  SPEECH  AMPLIFIER— Has  carbon  &  dynamic  mike 
inputs.  With    12SJ7  &  two  6V6  tubes.  Used  good.     $4.95 

BC-453  VARIABLE  CAPACITOR— 3  gang,  each  36-34emmf 
with  2  air  trimmers,  8RAIND  NEW:  $1-95 

WRITE    FOR    BULLETIN    #41— LOADS   OF    BARGAINS 

Send  Check  or  Money  Order — Minimum  Order  $2,50 
PLEASE  INCLUDE  AMPLE  POSTAGE— EXCESS  REFUNDED 
Minimum    C.O.D.    Order    $10.00    with    25%     Deposit. 

R.  W:  ELECTRONICS,   INC. 


2244  South   Michigan  Ave, 
Chicago,   (Hinois  60616 


Dept.  734 
Phone   CAIumet   5-1281 


YILEYYPEWRITER 
EQUIPMENT  AND  COLLINS 

51J2,  51J3,  R-aeOA/URR  Receivers  (.50-30.5  MC).  Teletype 
Printers  #14,  #15,  #19,  #20,  #26,  #28.  Kleinschmtdt 
Printers  #TT-4A,  TT-76,  TT-98.  Telewriter  Frequency  Shift 
Converter.  Boemhe  Keyers  for  CW.  For  general  information 
&  equipment  list,  write 

ALLTRQN1CS  HOWARD  CO., 
Box  19,  Boston  1,  Mass.  Richmond  2-0048* 


SURPLUS  BARGAINS 


We  have   moved  to  new  quarters   to   start  the   new  year 

with.   Lucky   finds  and   scarce   items. 

TCS   DYNAMOTOR   MOBILE    POWER   SUPPLY 
NEW   12   V   dc   input,   400   V   dc   @   200   ma   otttput 
$3.95  postpaid  west  Of  Denver.  $4.95  postpaid  east 

Dow  Troding  Comppny 
N,    Dowdell   W6LR  2057   E.    Hunfingtori 

ElUatt  7-S981  Duorte,  Califoritia 


LOOKING?  SHOPPING?  TRADING? 
TRYING  TO  SAVE  MONEY? 

Write  Bob  Graham  for  Special  Deals  on  New  and  Re- 
conditioned  used  gear*  Cash  or  Budget. 


Graham  Radio 


Dept.  C,  Reading,  Mass, 


Tel:  944-4000. 


AMEKKAM 
MADE 

WHILE  LUHITED 
QUANTITY  USTS 


iMiRm 


SPECIAL  LOW  PRICE  ONLY 


m 


A  fortunate  purchase  allows  us  to  offer  these  high 
priced  cotnputor  grade  transistors  at  such  ridiculously 
low  prices.  All  are  mounted  on  printed  circuit  boards 
along  with  assorted  components  such  as  resistors, 
capacitors  and  a  host  of  other  surprises.  You  pay  only 
for  the  transistors,  other  parts  are  FREE! 

BUY  100  FOR  $4.00  ot  1000  FOR  $35.00  PKEPAID 


. . .  NOW  TAKE  ADVANTAGE  OF  THIS  SPECIAL  PRICE 


SEND  YOUR  ORDERS  TO  ALCD  LAWRENCE.  MASS. 


Letters 

(Continued  from  page  65) 

Dear  OM, 

Yesterday^  -vvheii  I  returned  home  from  the  University 
of  Iowa,  I  grabbed  up  the  waiting  March  issue  of  "73'* — 
a  real  bombshell.  I  ^^as  really  surprised  to  see  the  first 
column  and  a  half  in  the  '*de  W2NSD/r*  dept.  devoted  to 
"flying  sorcerers.'*  Apparently  you  have  become  interested 
enough  to  dig  beneath  a  veneer  of  government  smoke- 
screeniug^  and  crackpot  factions.  Welcome  to  one  of  the 
biggest   mysteries   of   the   twentieth    century* 

The  implications  of  the  presence  with  hi  our  atmosphere 
of  these  strange,  unknown  objects  are  overwhelming  if 
you  have  the  courage  to  really  think  about  it.  And  there 
IS  abundant  and  continually  accumulating  evidence  that 
the  objects  are  reat^  made  by  and  controlled  by  intelli- 
gence, and  that  they  do  not  originate  on  this  planet ;  this 
regardless   of   what   the    Pentagon   people   preach. 

Sooner  or  later,  the  populace  has  to  find  outj  and  the 
longer  the  government  keeps  playing  games  with  the 
Piublic,  the  worse  it's  going  to  be  when  finally  it  gets  too 
big  for  the  Pentagon  boys  to  sit  on. 

Just  in  case  you  get  more  response  on  the  saucers  than 
on  RM'499,  and  are  stuck  for  references  to  reliable  data 
on  UFOsj  may  I  suggest  the  National  Investigations 
Committee  on  Aerial  Phenomena,  1536  Connecticut  Ave.^ 
N.W.,  Washington  36,  D.  C,  ?  Perhaps  you  have  heard 
NIAPj  a  private  member  supported  organization,  men- 
tioned in  some  of  your  serious  discussions  abont  UFOs. 

As  you  blaze  away  in  the  pages  of  "73"  against  the 
woes  that  beset  the  present  and  future  of  amateur  radio, 
so  has  NICAP  been  crusading  for  recognition  of  the 
reality  and  the  significance  to  humanity  of  the  UFOs. 
NICAP  has  been  plugging  away  for  over  eight  years 
despite  the  government  clamp  down  of  significant  data, 
and  various  attempts  to  discredit  the  group.  Now  things 
are  beginning  to  pay  oli,  especially  with  the  current 
height  of  UFO  activity  in  this  conntry.  The  activity 
promises  to  exceed  the  much  publicized  saucer  "flaps"  of 
the  early  &  mid  1950s,  although  the  lack  of  news 
coverage  wouMn^t  indicate  this.  And  the  Washington 
sightings  are  starting  the  new  year  off  with  a  bang,  as 
you    well   know, 

NICAP  is  international  in  scope,  with  over  5,000  mem- 
bers, of  which  I  am  one.  The  group  is  non-political,  non- 
profit;  NICAP  is  dedicated  to  the  belief  that  there  is 
something  goitig  on  in  our  skies  w^hich  we  should  all 
know  more  about,  MUCH  more  about.  If  you  are  inter- 
ested in  following  the  current  situation ,  I  suggest  you 
join  NICAP,  or  at  least  get  a  copy  of  their  1964  publica- 
tion, *'The  UFO  Evidence.''  It  is  an  outstanding  con- 
tribution in  factual  reporting,  and  is  the  result  of  years 
of  investigation  and  evaluation  of  my  raid  UFO  case*>.  T 
can  pretty  well  guarantee  that  if  you  read  the  evidence,  you 
will  do  some  profound  thinking  about  the  whole  UFO 
subject.  Perhaps  ^*73"  will  feel  disposed  to  run  a  monthly 
column  on  the  subject ;  *^Green*s  Little  Green  Men,"  or 
something.     Pli  I 

William  H*   Hunkins 
loAR  NICAP 

WA5EKQ/WA0KOM 

Gentlemen : 

DX-peditlon  may  at  times  be  an  overworked  expression, 
but  I  have  one  to  report  which  is  a  **firsf  in  the  Post 
World  War  II  Era  from  SPdand.  Andre  K,  Krzysztofik 
SP5ALG  took  part  in  a  DX-peditlou  from  Poland  via 
the  Mediterranean  to  the  Dead  Sea  area  in  4X4'land, 
Andre  SP5ALG  left  his  native  land  on  June  9,  1964  with 
a  home-brew  200- watt  rig,  a  Drake  2B  receiver  and  a 
long-wire  80-meter  antenna.  After  visiting  such  countries 
as  SM,  OZ,  DL,  PA0,  CN8  and  7X2  (ex-FA),  his  f^rst 
transmissions  enroute  were  from  Sousse  Tunisia  with  tht 
call  sign  3VSGM,  A  few  QSO's  were  with  W  stations 
out  of  mort  then  200  contacts  niade  from  Tunisia.  En- 
route  from  3VE  land  to  Israel,  he  touched  on  countries 
such  as  OD5,  YK,  and  JY,  While  in  Israel  he  was  grant* 
ed  permission  to  operate  with  the  call  sign  SP5ALG7 
4X4WF. 

Together  with  Dr,  Eric  Friedman  4X4WF  ex-SP6WF, 
he  operated  a  DX-pedition  station  from  the  Dead  Sea 
area  with  the  call  sign  4X0 WF.  The  prefix  4X0  was 
used  for  the  first  time  in   Israel.   Andre  and  Eric  operated 


R? 


1^     MAr.ATlKIC 


SP5ALG 


4X4WF 


+X0WF  for  60  hours  continuously  on  October  IS,  19  and 
30,  1964.  Unfortianately,  conditions  were  very  poor  during 
the  time  that  station  4X0WP  was  in  operation;  otherwise 
many  more  eontacts  would  have  been  made,  U,S.A.  sta- 
tions were  worked  on  the  7  and  3.5  megacycle  bands. 
Due  to  the  depression  of  the  land,  conditions  to  Europe 
ind  to  North  America  were  very  poor.  Except  for  very 
leavy  QRM  from  U  stations,  conditions  to  Oceania  and 
A.sia  were  very  fine  business.  The  prefix  4X0  is  new  for 
WPX,  This  DX-pedition  was  a  very  interestiug  one  from 
:he  standpoint  of  QTH  because  the  Dead  Sea  is  located 
1200  feet  below  sea  level. 

A  couple  of  days  later,  Andre  obtained  for  a  call  sign 
tX4UJ  and  made  scores  of  contacts  from  the  City  of 
Haifa.  Andre  left  Israel  November  25,  1964  for  the  U,S.A, 
/ia  such  countries  as  T,  EA,  ZB2  and  EA8.  He  now  hopes 
:o  obtain  operating-  privileges  on  the  ham  bands.  This  stems 
rom  the  fact  that  the  U,S.A.  has  entered  Into  reciprocal 
igreernents  with  countries  which  allow  U*S.  radio  amateurs 
he  privilege  of  operating  in  their  respective  countries,  AO 
DSL' 5  will  be  answered  100%  ;  these  include  all  QSO's 
uade  with  ex-SP5ALG,  3VSGM,  SP5ALG/4X4WF, 
iX0WF,  and  4X4UJ.  Please  address  all  QSL's  via 
.V2VT.S. 

W2VLS 

Improving  the  4^Band  KWM-1^ 

3ear  Wayne: 

The  following  improvements  have  been  made  to  my 
xpanded  KWM-1  resulting  in  all  controls  being  on  the 
ront  panel  and  no  frequency  jump  when  switching  side- 
tands. 

Kephice  R-115,  the  anti-trip  pot  with  a  Centralab  FI* 
OK,  Use  a  matching  Centralab  shaft  thru  it  to  actuate 
he  switch  in  the  final  compartment.  If  you  did  not  align 
he  two,  use  a  flexible  shaft  coupling  to  connect  them. 

Replace  It-92,  the  mike-gain  pot,  with  a  Centralap  FI- 
OOK  and  matching  shaft  similar  to  the  ant i- trip  control, 
teplace  the  SPDT  slide  switch  for  switching  sidebands 
t'itli  a  DPDT  switch  same  sixe  and  same  place.  Connect 
lie  center  of  the  second  pole  to  ground  and  connect  the 
ipper  sideband  contact  to  a  36  pf  capacitor  in  parallel 
i^ith  a  4-12  pf  trimmer.  Connect  the  other  end  of  the 
apacitor  and  trimmer  to  pin  7  of  V-22. 

Connect  the  slide  switch  actuator  to  the  shaft  thru 
1-22  wdth  a  piece  of  piano  w^ire  so  that  you  can  operate 
tie  switch.  With  a  little  bushhig  or  some  shim  stock 
ou  can  use  the  original  knobs  on  the  3/16'*  shafts.  I  cut 
iscs  for  the  knobs  for  the  concentric  pots  of  %"'  plexi- 
lass.  You  can  probably  get  some  concentric  TV  knobs 
3    fit. 

When  you  are  through,  tune  in  the  calibrate  note  and 
djust  the  trimmer  so  that  it  is  zero  beat  on  both  side 
ands. 

Four  bands  on  the  KWM-1'  '73"   Dec,   1963  pg.   60 

Lou    Weber    K6GHU 


* 


BUDDY  NUVI5TOR  PRE-AMP 
2M  -  $9.95      6M  -  $8.95 

*  Increases  sensitivity  up  to  20  db. 

*  Small  size  2  x  2%"  fits  anywhere 

*  Completely  wired  and  assembled 

*  Reduces  images 

*  improves  selectivity 

*  Simply  installed 

*  CB  model  $7.95 


M 


Marino    Comntiihlcoftons 

2912    Industrial   Woy 

Sonta   Maria,   Calif, 


COMING  SOON! 

NEW  AMECO  6  and  2  METER  VFO 

Heterodyne  VFO  with  solid  state  oscillators. 

Highest  stability — negligible  warm-up  time. 

Model  VFO-62— $59,95— write  for  details 

Ameco  Equipntent  Corp. 

178^4  Herricks  Road,  Mineola,  N.  Y,  11501 


URGENT,   NEED   IMMEDIATELY 

Very  high  prices  paid.  Freight  prepaid.  AN/GRC:  PRC ; 
APR;  APN;  ARC?  ALT;  URM ;  UPM  ;  TS.  We  also 
buy  all  military  and  commercial  test,  radar,  and  com- 
munication equipment. 

CALL  COLLECT.  iT  COSTS  YOU  NOTHING  TO 
HEAR    OUR    HIGH    OFFER. 

SPACE  ELECTRONICS 
4178  Park  Ave.,  Bronx,  N.  Y.       •       (^13)  CY  9-0300 


*TWO-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY,  MO. 


NEW   FROM  TRANSCOM! 


SBT-3 


Transistor 

SSB  Transceiver 

$299.50 


A  completely  new  SS8  transceiver  styled  and  designed 
for  mobile  operation.  The  smallest,  most  compact  trans- 
ceiver   and    the    biggest    dollar-vafue    m    the    field. 

Smallest  size:  4%  x  Ilys  x  BVa.  Low  battery  drain:  500 
ma  in  receive.  Big  voice:  165  watts  PEP  to  2-8042  instant 
heating  tubes.  Solid  state  switching,  solid  state  circuits. 
Simple  operation.  Full  phone  coverage  of  80,  40  and  20  m. 
Stable:  Less  than  100  cps  drift  in  any  15  min  period. 
Sensitive   receiver:   .5  uv  for  10  db  s  n. 

SBD-3  mobile  power  supply;  $99.50 

SBM-3  mobile  mounting  kit:  $3.50 

Bank  terms  available 


Western  Radio 


T4T5    riidio    Street 
San   Ddego   1,  Colifornio 


BElmont  9-0^61 


lO-IS-ZOM     QUADS 


♦  Pre-Cut 

Two  Elemifit  ^ 
Three    Element^ 


*  Pre-Tuned 

Bamboo 

'$59.95 
"    85.95 


HtU)  »i 


*T  riband 

Fibtrglatt 

$99.95 
49.95 


V 


(• 


• 


ROTATE  WITH  TV  ROTOR 

HrSM  F/B  RATIO 

VERY  LOW  sun 

LOW  Q  8ROA0LY  TUNED 

HIGH  GAIN 

EAST  TO  HATCH 

LOW  WIND  RESISTANCE 

ONE  FEED  LINE  FROH 

XMTR   FOR  ALL  3 

BANDS    NO    SWITCHING 


^ktflahe  products 


40i  Bon  Air  Dr* 
T*Mp|«  lmf^€*.  Florid 

Fk«»  98a<42ia 


GUARANTEED        RECONDITIONED 

HAM    GEAR 


Di  ^s?57 


WRITE  NOW 
FOR  MONTHLY 
FLYER. 


999  HOWARD  AVE -BURLINGAME,   CAL. 


MECHANICAL  FILTERS 

1  kc  bondwidth^  105  kc,  very  good  for  CW  or  narrow 
shift   RTTY  only  $5.95 

9  kc  bandwidth,  300  kc,  best  thing  for  VHF  re- 
ceivers     only  $5.95 

ARC-21  IF  &  Audio,  with  mech  filters,  mode  by  RCA, 
excellent      .  .  ,  . , ........    only  $1 8.00 

ROBERT    WILSON.    419    W,     Ddvis,     Nowato,     Okla. 


IT'S  YOUR  QSL  CARD- 
WEAR  IT! 

YOUR  CARD  ACTUALLY  REPRODUCED  IN 
PERMANENT  METAL  THEN  MOUNTED  ON  A  FINE 

TIE  CLASP 

WEAIl  YOURS  WITH  PRIDE.  ORDER  ONE  TODAY! 
JUST  S£ND  VOUft  CARD  AND  WOO  (PF,  ANDf.E  T  INCL)  TO 

HI  MAY  HAVB  fVfftyTHING,  BUT  HE  OOESNT  HAVE  IHtS 
BOX  73.  NORTHFIELO.  OHIO  44067.  GIFT  SHOP 


ALL  BAND  TRAP  ANTENNA  ! 


L       ^  ^         ml 


R»cfueii  lrtttrfirtitt«  intf 
Nilw  tfi  All  MikM  Short 
W«vi  llif«tt«rt.  ll«k>i  Wtrld 
Wldf  Rvttptitn  Stnnitr. 
CJnrtr    m    All    Buidit 


Ftr    ALL    AMtttvr    Trani^ 
mitten.   Gitaninteftd  for  600 
W«tt«    All     12)00    SSB    PI- 
Nflt    tr    Link    Direct    F«tif 
Lletit,    NMt,    Wither  pr««t. 

Com^ltie  li   ibown  totsl   tenrth   1C»2  fl.   with  90  ft.   of  72  tsihm 

bnUnci^d  twlnlinfl.  Hl-impict  molded  resonant  traps.  fWt.  3 
ox.  1'  1  5*  longK  Vou  Just  tune  te  desired  band  for  be&oilike 
reeultj,  EiceLlent  for  ALL  world-wide  shori-ware  recelreri  tnd 
tmateuf  transmUter*,  For  NOnCE  AND  AIXi  C!LAB9  AMA- 
TEURS I  NO  EXTRA  TUNERS  OR  GAI>OETS  NEEDED  I 
Ellmlnatafl  G  tet>arate  antennas  with  excellent  perforratuce 
ruftranteed.  l0f«fl$pUuaus  for  Fu»y  Netghborhoedsl  NO  HAY- 
WIRE HOUSE  APPEAJtANCEl  EAST  INSTALLATION  t 
Complete  Infltnietloiui. 

75-40-20-15-10   meter   bands.    Complete    ......... ._.  $15J5 

40-20-lS-lO  meter,   54*fL    (t>est   for  swl's)   CoiBplete    ..     $14,95 

SEND  ONLY  $3.00  (cuh»  ek.«  mo)  and  pay  poatmaa  balance 
COD  plu«  postage  on  anflva]  or  send  full  pri{]«  for  poatpald 
dellforr.  Comptete  installation  A^  technleal  inBtructlons  fur- 
nliliid.    Free   Information  on   many  other   160-6  moLer  nittQon&i. 

Available  only  from: 
WESTERN    RADIO      •       Dept.    A7^4      •       Kearney,     Nebraska 


Dear    Sir : 

The  Korciii  Amateur  Radio  League  and  the  Eighth 
United  States  Army  Radio  Club  will  jointly  sponsor  a 
Field  Day  from  0001  GMT  3  July  to  2400  GMT  4  July 
196S.  A  special  QSL  card  will  be  issued  and  all  amateurs 
are  encouraged  to  participate.  Listening  for  20  meters 
phone  will  be  on  14.200  MC  and  above  and  trans nns&ion 
on  14.185  mc  and  above.  Operations  will  also  be  on  15, 
40  and  80  meters.  AM,  SSB  and  CW  will  be  utilized.  The 
station  in  each  U,  S.  call  area  contacting  the  most  HL 
or  HM  stations  will  receive  a  special  certificate.  The 
Kiiiichi  award  will  abo  be  granted  tor  two  way  contacts 
with  five  HL  stations.  Send  extract  of  logs  to  HL9USp 
HQ    EUSA,    Signal    Officer,   APO    San    Francisco    9630L 

C,  M,    Moorfield 
HL9KG   KH6FIG 


Dear    Wayne: 

In  September  of  1964  the  first  licenses  for  the  Ameri- 
cans on  Ascension  Island »  South  Atlantic  Ocean  were 
granted  by  the  local  government.  About  December  we 
formed  a  club  called  the  AARL  (Ascension  Amateur  Radio 
League)  of  which  I  was  elected  first  president.  At 
present  there  are  about  IS  licensed  amAteurs  on  the  island 
of  which  there  are  about  six  who  are  active.  I  guess  you 
have  heard  some  ZDS  activity  and  this  b  the  brief  story. 

Unfortunately  J  BCl,  Hi-fi  itis  and  tape  recorder  inter- 
ference has  kept  most  of  us  fairly  inactive  We  live  in 
barracks  here  and  in  order  to  keep  peace  among  our  co- 
workers we  do  limit  our  operation  when  we  have  inter- 
ference problems.  We'd  like  to  eliminate  this  interference 
.'in^I  maybe  increase  the  activity  from  the  DX  spot. 

Aacensitm  Island  is  about  32  square  miles  in  size.  It  is 
of  volcanic  origin  and  the  soil  that  does  exist  is  not  very 
conductive  for  grounding  purposes.  The  barracks  area 
is  located  about  1  mile  from  the  ocean  so  there  is  nc 
way  to  throw  a  positive  ground  into  the  ocean.  The 
ground  that  we  have  to  use  is  an  instrumentation  ground 
that  is  run  between  all  the  barracks  and  various  sites 
that  are  scattered  all  over  the  island.  This  common  looi: 
and  ties  of  ground  is  finally  connected  to  the  ocean  a1 
abojut  S  places  around  tlie  island.  There  is  also  a  powej 
ground  tlKit  runs  to  all  the  huildLngs,  which  is  supposec 
to  connect  to  the  instrumentation  grotmd»  which  ili  |'*  luling 
upon  the  puiiit  it  is  measured  will  show  a  voltage  betweer 
this  power  g^round  and  the  instrumentation  ground.  Thij 
is  the  real  problem,  the  ground  system  or  lack  of  ar 
efficient  one, 

I  have  put  much  work  uito  trying  to  eliminate  this 
interference.  My  transmitter  is  a  DX-60  and  I  have  i 
Drake  2B  also.  Presently  I'm  using  a  long  wire  with  I 
tuner  but  hams  using  a  dipole  with  coaxial  lead  experiencf 
similar  difficulties  as  I  do.  While  my  station  has  beer 
operated  by  the  other  hams,  I  have  made  measurement: 
with  the  Heathkit  Tunnel  Dipper  to  get  an  if  lea  of  mj 
field  strength.  I  find  that  I  lose  the  signal  or  it  dropi 
off  sharply  after  100  ft  away  from  the  shack  or  antenna 
that  is  until  I  bring  the  dipper  near  a  power  line  and  thei 
the  signal  shows  up  strong.  I  know  that  the  signa 
is  being  transmitted  all  around  the  base  area  this  way  ar 
you  may  saj*  that  we  have  effectively  a  floating  grounc 
system  which  is  being  loaded  b}-  our  transmitters.  Evei 
using  the  five  six  foot  ground  that  I  have  outside  m: 
room  this  still  occurs.  One  ground  rod  gave  between  20( 
to  300  ohms  difTerence  between  it  and  the  base  grouni 
and  with  the  fourth  and  fifth  it  remains  close  to  30  ohm 
difference.  One  of  the  members  seems  to  recall  an  artict* 
in  your  magazine  about  an  artificial  ground  system  am 
rd  appreciate  a  copy  of  this,  if  available,  so  that  we  ma: 
try   this  and   see  if  it  helps  our  situation  any. 

Maybe  I  have  made  this  sound  a  little  worse  than  i 
actually  is.  There  arc  some  sets  that  have  been  cured  o 
interference  by  the  standard  methods  of  0.01  across  eacl 
side  of  the  line  to  ground  and  also  by  something  like  a  10" 
pf  from  the  first  audio  to  ground,  but  there  are  stil 
enough  sets  that  still  experience  interference  and  canno 
seem   to   be   completely   cured   by    conventional    methods. 

Your  help  will  be  appreciated  by  many  and  I  hope  tha 
it  will  enable  ZDS  land  to  become  a  bit  more  active.  TtianI 
you. 

Ralph  ZD8RI 


AMATEUR  TELEVISION   is  the  EXCITING  NEW   FRONTIER 
GO  ON  THE  AIR  NOW  WITH  A  VANGUARD 

MODEL  440  TV  CAMERA 


VANGUARD   Model   440 

only  $149.95   less 
Vidicon   and   lens* 

F/K9   lens  with   focusing 

"C"   mount — $18.95 
Type   7038  Vidicon 
Grade  A        $85,00 
Grade   B+    $75.00 
Grade   B        $60.00 
Grade  C        $35.00 

Note;  Grade  C  moy  be  any  type 
Vidicon  new  or  used  of  our  choice. 
Guaranteed  to  give  satisfactory  serv- 
ice  for  amateur  use. 

Save  $3,95.  Camero  with  lens  and 
Grade  A   Vidicon   only  $249.95- 


The  VANGUARO  Modef  440  is  built  to 
the  same  rugged  specifications  as  our 
Modef  400  industrial  camera  and  is 
complete  with  selfn^ontained  synchro- 
nizing  generators,  4  mc.  video  ampli- 
fiers, power  supply,  tripod  base,  and 
TV  transmitter  wjtfi  output  in  the  436- 
450  mc<   band.  You   can  transmit  over 


short  distances   with    the   output   from 

the  camera  or  drive  a  simpfe  linear 
amphfter  for  any  power  you  want. 
Sensitivity  from  one  foot-candle  to 
bright  daylight  usfng  our  vidicon  and 
lens.  Picture  sharpness  guaranteed  to 
be  equal  to  the  best  capabilities  of 
any     stancJard     525<fine     TV     receiver. 


Modular  constryction  and  printed  cir- 
cuits permit  quick  replacement  and 
servicing  of  major  circuits.  Weighs  12 
H)s.— measures    approximately    8V4"    x 

6"  X  6". 

Model  #440-X  with  crystat-controHed 
horizontal  scan  available  for  only 
$20,00   more. 


Buififlng  your  own  TV  camera?  The  following  assembled  and  tested  circuits  will  save  you   much  time  and  money. 


POWER   SUPPLY  with   tripod   plate— $26,00, 

SWEEP    and    SYNC.    GENERATOR.    Tested    and   complete 

with  tubes — $18,00* 

VIDEO    AMPLIFIER    with    MODULATOR    and    R,F.    STAfil. 

for  436-450  mc. 

Tested  and  complete  with  tubes — $22.00. 


FOCUS  COJL  and  DEFLECTION  YOKE.  Professional  quality 
with  full  shielding  and  cosine  wound  yoke.  Complete 
with  vfdicon  signal  ring  contact,  yoke  and  tube  clamp 
—$36.00. 

More  parts  availabfe — send   lOc  for  complete  catalog. 


$10.95  up 


VANGUARD 

TRANSISTORIZED  CONVERTERS 

PTew  series  500  with  3  VHF-UHF  transistors,  crystal- 
controlled  oscillator,  tuned  R.F.  stage  and  low  noise 
mixer.  One  microvolt  sensitivity*  More  than  30  high 
quality  parts  carefullv  assembled  and  tested.  Measure 
only   3"  X  2J4  "  x  2'\   Operate  at    12  volts   DC  4-5   ma. 

Nuvistor  converters  available  from  $10.   Circuit  m.odu1es 
and  government  surplus  equipment  also  available^  Send 
10c    coin    or    stamps    for    complete    catalog. 
For  prompt  shipment  please  include  postal  money  order 


Available   in    the   following   modules: 


1 

Miodel 

Input  me. 

Output  mc.       Pric 

te 

2M 

300-D 

300-E 
300-F 

.300Q 

144-148 
144445 
144-146 

144-148 

50-54 
,6-L6 
28-30 
14-18 

$12.95 
112.95 
112,95 
$12.95 

ppd. 
ppd. 
ppd. 

ppd- 

6M 

'300-B 
300-0 
300-J 

50-51 
50-54 
50-52 

.6-1,6 

14-18 
28-30 

$10.96 
$10.95 
$10.95 

ppd. 
ppd. 
ppd. 

20M 

300-G 

14,0-14.35 

1  0-1,35 

$10.95 

ppd. 

C8 

300-A 

26-965-27,255 

LO-1.29 

$10.95 

ppd. 

wwv 

300-H 

5.0 

LO 

$11.95 

ppd. 

Int1, 

300-1 

9.0-10.0 

.6-1.6 

$11.95 

ppd. 

CHU 
CHU 

300-K 
300-L 

7.3 

3.35 

1.0 
1.0 

111,95 
$11.95 

ppd, 
ppd. 

Marine 

300-M 

2-3 

,64,6 

$11.95 

ppd. 

Aircraft 

f300-N4 
300-N5 

121-122 
122423 

.6-1,6 
.64.6 

$13.95 
$13.95 

ppd. 
ppd. 

Fire,  Police 
etc. 

300-P 

155-156 

.6-1.6 

$13.95 

ppd. 

CUSTOM 
MADE 

300'X 

Choice  of  1  J 
and   1   output 
tween   S   mc. 
mc. 

nput  freq. 

freq,  be- 

and    160 

$14.95 

ppd. 

All  above  converters  are  supplied  with  Motorola  type 
connectors.  For  two  SO -2 3 9  connectors  instead ^  add 
75c.  N.YX.  residents  add  4%  sales  tax, 

or  cashier's  check.  COD's  must  include  20%  deposit, 
N.Y.C.  residents  add  4%  sales  tax.  Include  sufRcient 
postage  for  all  items  except  converters  and  circuit 
modules  which  are  postpaid. 


VANGUARD  LABS 


Dept.    H.4 

190-48   99th  Avenue 

Holtis,   N.  Y.    11423 


TWO 
METERS 


BIG  performance- 


I 


e  money! 


The  new  FULRAD  transceiver  does  the  job. 
A  very  hot  little  superhet  receiver  with  excellent 
front  end  sensitivity  and  a  transmitter  with 
audio  to  spare.  We  work  200  miles  with  them. 
Compfete  with  press-to-talk  mike,  AC  power 
supply  and  five  crystals.  Output  is  monitored  by 
RF  take-off  to  q  diode  detector  and  a  sensitive 
meter.  Tune  to  maximum-one  control  only, 
Price^ — only  $165  amateur  net.  We  can  supply 
a  12  V  DC  to  115  V  AC  transistorized  power 
supply  for  the  above  unit  for  $25  extra*  If 
you  don't  need  the  DC  supply,  why  should  you 

have  to  pay  for  it?  We  guarantee  these  units 
to  be  as  described  or  your  money  back.  They 
ore  a  fine  unit. 


ARE  YOU  RUNNING  A  KW  ON  TWO? 

Very  few  are,  but— 

How  about  getting  the  signal  OUT? 

We  hove  an  antenna  that  does  that.  With  20 
db  over  on  the  front,  v^e  have  only  4  S  units  on 
the  sides  ond  3  S  units  from  the  back.  By  using 
a  new  design  in  reflectors  we  push  all  the  sig- 
nal towards  the  front  end  where  It  con  be  used. 
The  beam  is  a  seven  element  job  with  two  more 
reflectors  than  usual  (for  a  total  of  nine 
elements)  with  a  speciol  phasing  cable  that  ties 
both  di poles  together.  It  uses  RG-8/U  (52 
ohm)   cable. 

Get  one  and  work  that  DX  station!  $19*50. 

For  even  better  results,  get  a  pair  with  match- 
ing  hardware  and   harness   for  only   $45- 

Send  check  or  money  order.  Antennas  shipped 

prepaid  in  U.S.A. 

Money  back  guarantee — if  they  do  not  work 
OS   stated. 


FULTON  ELECTRONICS 

Manteca,  California 


W2NSD/1   from  p,  2, 

letters,  not  me,  and  he,  not  me,  is  thus  immune 
from  legal  action. 

If  you  are  interested  in  getting  a  copy  of 
the  K6BX  Extra  News  Letter  #21,  twenty-two 
large  sized  pages  typed  three  cohimns  to  the 
page  witli  Clif's  extra  small  type,  and  packed 
with  dynamite  which  may  sweep  the  present 
headquarters  heirarchy  out  of  office,  then  send 
5()c  for  each  copy  (buy  several  and  get  tlie 
word  spread)  to  K6BX,  Box  385,  Bonita, 
California, 

Columns  in  73?  No,  no,  no,  no,  no,  no! 
Yes< 

I  cau*t  fire  80?  of  you  just  because  you 
disagree  with  me,  and  that  was  the  percentage 
that  answered  the  February  questionnaire 
widi  suggestions  for  cokinins.  Why  you  want 
me  to  louse  up  a  good  ham  magazine  with 
that  sort  of  junk  I  can*t  imagine,  but  you  do 
and  1  will  and  you'd  darn  well  better  keep 
reading  the  magazine  after  it  gets  junked  up. 
As  a  matter  of  fact,  you  should  make  it  yoiir 
business  to  talk  some  friends  or  enemies  into 
subscribing  to  make  up  for  any  of  the  20^ 
who  wanted  the  magazine  to  stay  the  same 
that   drop   out  in   medium   or   low   dudgeon. 

What  columns  are  we  going  to  sprout? 
Well,  I  really  don't  know.  That  all  depends 
upon  our  finding  volunteers  to  write  the 
column s,  I  figure  that  we  really  should  have 
top  experts  for  each  field  we  try  to  cover. 
For  instance,  our  propagation  column  is  pre- 
pared  by  John  Kel??on  who  is  recognized  to 
be  one  of  die  foremost  experts  in  the  world 
on  radio  propagation.  The  Bureau  of  Stan- 
dards only  wishes  that  they  could  predict  as 
far  ahead  and  as  accurately  as  Jolm  does  in 
73.  His  predictions  have,  time  after  time,  been 
startlingly  accurate  when  a>m pared  to  pre- 
dictions in  otlier  magazines. 

Since  40.0%  of  you  have  requested  a  \'HF 
column  we  ob\iously  should  have  something 
along  tliis  line.  I  really  don't  know  who  should 
run  the  department.  Til  try  to  come  up  with 
someone  interesting,  32.4%  requested  a  column 
on  transistors*  Hmmrn,  I  guess  we're  in  a 
good  position  to  turn  out  sometliing  like  this 
ourselves.  Watch  for  a  transistor  column 
headed  b\'  Paul  Franson  WAICCH,  who  also 
masquerades  as  Assistant  Editor  around  here. 

Before  you  get  all  excited  over  73  filling 
up  with  all  of  this  special  interest  stuff,  let 
me  explain  what  I  actually  have  in  mind. 
Rather  than  r mining  two,  three  or  foiu'  pages 
each  month  on  each  subject  it  seemed  to  me 
that  we  might  be  able  to  present  the  latest 
[  news  of  interest  in  something  fairly  short  and 


concise  .  .  •  something  quite  akin  to  the  Sta- 
tion ActiviHes  segment  of  QST  in  looks^ 
though  one  would  certainly  hope  that  it 
would  be  more  interesting  in  content.  If  we 
devote  about  a  half  page  to  each  column 
thpTi  the  whole  works  shouldn  t  take  over  two 
or  tliree  pages  about  the  same  as  other  maga- 
ines  devote  to  one  single  colunm. 

Club   Stations 
Tlie   following  exchange  of  letters  will  be 
of  interest  to  all  ops  who  plan  to  operate  a 
club  station  or  to  operate  any  multi-operator 
station  in  anv  contests  in  the  future. 


Institute  of  Amatettr  Radio 


26  January  1965 


Secretary 

Federal    Comniun feat  ions    Commission 

^Vashingtoo^   D.    C. 

Dear  Sir; 

The  Institute  oi  Aiiiateur  Radio,  Inc.,  a  non-profit  New 
Hampshire  corporation  with  somewhat  over  2S0O  licensed 
imateur  members  is  planning  on  applying'  for  a  cluh 
station  license  with  myself,  the  Secretary  of  the  Institute, 
15  trustee. 

May  I  please  have  your  decision  on  whether  it  will  be 
egal  for  the  Institute  to  permit  operation  of  the  club 
rtation  by  operators  other  than  the  trustee  of  the  station 
rith  the  trustee  not  in  control  of  the  station? 

May  I  also  hav^e  your  decision  on  whether  it  will  he 
egal  for  the  Institute  to  permit  operation  of  the  club  sta- 
ion   by   paid  amateur  operators? 

I  assume  that  both  of  these  are  legal  since  the  prece- 
lent  has  been  established  by  the  ARRL  with  their  station 
iViAW,  hut  I  wanted  to  be  sure  before  any  great  invest* 
nent.s    were    made    in    equipment    and    antenna    arrays. 

Yours    truly, 

Wayne    Green    W2NSD/1 
Secretary 
Institute  of  Amateur  Radio 

FEDERAL  COMMUNICATIONS 

COMMISSION 

Washington,  D,   C, 

20554 
February  9,  1965 

d>;   Wayne  Green,   Secretary 
nstitute  of  Amateur  Radio 
Peterborough,   New   Hampshire 

)ear  Sir; 

This  is  in  reply  to  your  letter  dated  January  26,  I96S, 
oncer  I  ling  operations    in  the  Amateur    Radio  Service^ 

You  are  advised  that,  to  meet  his  responsibility, 
be  trustee  of  an  amateur  club  station  is  not  required  to 
ersonally  suprevise  and  control  all  operations  under  the 
liib's  call  sign.  Instead,  the  trustee  may  delegate  certain 
upervisory  activities  to  a  station  manager  or  to  other 
espcmsi!)lc  club  members,  This  leeway  is  permitted  since 
he  nature  of  a  club's  station  operations  often  renders  it 
iipractical  for  the  trustee  to  be  in  a  position  to  exercise 
irect  control  at  all  limes.  The  trustee  is,  however^  expected 
J  be  able  to  assume  direct  control  of  the  club  station  if 
should  prove  necessary  or  expedient.  He  should  also 
enerally  supervise  operations  by  checking  the  station  log, 
^ting  the  equipment,  assuring  that  the  station  is  inac- 
es^ihle  to  unauthorized  persons^  etc. 
An  amateur  operator  who  has  a  pecuniary  interest  in  his 
cense  or  who  receives  material  compensation  for  opera- 
\on  of  an  amateur  radio  station  is  in  violation  of  the 
Commission's  rules  and  is,  therefore^  subject  to  the  impo- 
ition    of    severe    administration    sanctions. 

Very    truly    yours, 
Ben     F.     Waple 
Secretary 


CRYSTALS  IN  SUB  MIMFATURE  HERMETICALLY  SEALED 
HC-i8/U  METAL  HOLDERS,  Half  the  size  of  a  HC  BU 
crystal;  These  crystals  have  wire  leads  I*/?  inehes  long,  CRYS- 
TALS SELL  AT  $1,05  each  postpaid  USA.  JdeaJ  far  trans- 
ceivers and  limited  space  application:;.  All  crystals  fully  guar- 
anteed.   The   ffillowing    listed    frequeneie^    shipped    immediately. 


Qunntity 

avaflAble 

Frequency  In   Mcs. 

16.000 

nJ.2SU 

lU,Ii00 

16.750 

17.000 

17.2.10 

17.500 

17.750 

18-000 

18.250 

27.000 

27.250 

27.500 

28.500 

28.750 

20.000 

20.250 

29.500 

29.750 

30.000 

32.75 

33.000 

36.050 

36.100 

36.150 

36.200 

36,250 

36.300 

E6.B50 

M.  400 

S0.450 

36.500 

48.050 

4S.3S3 

48.716 

49.050 

49.3B3 

49.71  e 

50.050 

51.050 

51.3S3 

51.716 

&2.050 

52,3S3 

53.0075 

53,050 

53.383 

53.2575 

53.3075 

53.T075 

53.716 

55.7575 

53.8075 

53.8575 

53.3075 

53.9575 

55.0S0 

55.383 

B4J92 

65.992 

m.m% 

67,992 

68.992 

69.05*2 

70.992 

ii,m2 

72,992 

73.000 

75,000 

78.000 

7&.0OO 

SO.  000 

81.000 

82.000 

$3,000 

84.000 

85.000 

86.000 

S7.000 

S8.0OO 

89.000 

90,000 

96.000 

97,000 

08.000 

09.000 

lOO.OOfl 

lOLflflO 

102.000 

102.86 

103.06 

103.26 

103.26 

10.1.  Jli 

103.60 

X03.g6 

104.06 

104.26 

]04.'l« 

104.60 

107,000 

111,000 

Limitod 

quantity. 

25.7,^0 

25.250 

32.500 

33.250 

50-716 

61.050 

74.000 

103.0flO 

SAME  CRYSTALS  AS  ABOVE.  SAME  PRICE.  THIS  LIST 
OF  CRYSTALS  IS  AVAILABLE,  HOWEVER  I  CANNOT 
SHIP  UNTJL  10  DAYS  AFTER  RECEIVING  YOUR  ORDER. 
LISTING  MAY  NOT  BE  IN  ORDER  SO  DISREGARD  SE- 
QUENCE. 


AvaifatiU  in 

Quantity 

Frequency  in 

Mes, 

14.000 

H  050 

14.100 

14.15« 

14  200 

14.250 

14.300 

1 1-350 

11.400 

14.450 

14.500 

14.550 

14.600 

14.650 

14.700 

14.750 

14.800 

14.850 

14.900 

14.950 

16.950 

17.000 

17.350 

17-450 

17.550 

17.050 

17.800 

17,850 

23,500 

23.750 

24.000 

24.250 

24.500 

24.750 

26.250 

26,500 

2n.75(l 

27.750 

28.000 

28,250 

30,250 

30.500 

30.750 

31.000 

31.250 

31.500 

31.750 

33.100 

33.200 

3,^.300 

33.400 

33.500 

33.600 

33.700 

33.800 

33.90ft 

36.550 

36.600 

36.050 

36,700 

36.750 

36.800 

36.850 

36.900 

3fi.950 

41.060 

41.050 

41.100 

41.150 

41.250 

41.200 

41.300 

41.350 

41.400 

41.450 

41.500 

4l.55fl 

41,600 

4L6riO 

41.700 

41.750 

41.800 

41.850 

41.900 

41.950 

42.050 

42.150 

42.250 

43.450 

42,5,50 

42,650 

42.750 

42.ii50 

42.9.50 

42.400 

44.740 

45.50 

46.2411 

46.100 

53.0571; 

r)3.1075 

53,1575 

53.2075 

53.3575 

53,407 

53,4575 

53.5075 

.^3.5575 

53.6075 

53,6575 

54,050 

54  383 

54,716 

55.716 

56.050 

57.716 

60.050 

73.992 

74.9tl2 

75.992 

76/PR2 

77.902 

78.992 

79.992 

80.992 

81.992 

82,992 

83.992 

1900 
1950 
2000 
2050 
2100 
2150 
2200 
2250 
2300 
2350 
2400 
2450 
2500 
2550 

2r>no 

2650 
270(1 
2750 
2800 
2850 
2900 
2955 
3000 
3050 
3100 
3150 
3200 


1905 
1955 
2005 
2055 
2105 
2155 
2205 
2255 
2305 
2355 
2405 
2455 
2505 
2555 
2605 
2655 
2705 
2755 
2S05 
2855 
2905 
2960 


3055 
3105 

3155 
3205 


1910 
I960 
2010 
2060 
2110 
2160 
2210 
2260 
2310 
2360 

2410 
2460 
2510 
2560 
2610 
2660 
2710 
2760 
2810 
2860 
2910 
2965 
3010 
3060 
3110 
3160 
3210 


1915 
1965 
2015 
2065 
2115 
2165 
2215 
2265 


2365 
2415 
2465 
2515 
2565 
2615 
2665 
2715 
2765 
2815 
2865 
2915 
2970 
3015 
3065 
3115 
3165 
3215 


1920 
1970 
2020 
2OT0 
2120 
2170 
»>^->20 
2270 
2320 
2370 
2420 
2470 
2520 
2570 
2620 
3670 
2720 
2770 
2820 
2870 


2975 
3020 
3070 
3120 
3170 
3220 


1925 
1975 
2025 
2075 

2125 
21 75 

2275 
2325 
2375 

2425 
2475 
2525 
2575 
2625 
2675 
2725 
2775 
2825 
2875 
2925 
2980 
3025 
3075 
3125 
3175 
3225 


1930 
1980 
2030 
2080 
2130 
2180 
2230 
2280 
2330 
2380 
2430 
2480 
2530 
2580 
2630 
2680 
2730 
2780 
2830 
2880 


1935 
1985 

2035 
2085 
21^5 
2185 
2235 
2285 

2385 
2435 

2485 
2535 
25S5 
2635 
26R5 
2735 
2785 
2835 
2885 
2935 


2985 
3030 
3080 
3130 
3180 
3230 


3035 


MO 


3135 

3185 
3235 


1940 
1990 
2010 
2090 
2140 
2190 
2240 
2290 
2340 
S$90 
2440 
2490 
2540 
2590 
^f;40 
2690 
2740 
2790 
2840 
2890 
2940 
2995 
3040 
3090 
3140 
3190 
3240 


1945 
1995 
264^. 
2095 
214^ 
2195 
2245 


2345 
2395 

2445 
249ri 
2545 
2595 
2645 
2695 
2745 
2795 
2845 
2895 
295fl 
294'* 
3045 
3095 
3145 
319^ 
3245 


THE    ABOVE    LISTED    CRYSTAL    FREQUENCIES    ARE     IN 
KfLOCYCLES 


LOW  FREQUENCY  CRYSTALS  IN  FT-243  TYPE  HpLDFRS. 
Crystals  sell  ^t  $1.05  each  postpaid  USA.  All  crystals  fully 
guaranteed. 


Limited  qyantity  a^Jlable.   Freit.  in  Kcs,   Give  2nd 

choke 

select 

1005      1010      1020      1055      1070     1090      HTO      1200 

1 235 

1240 

1265      1270      1310      1375      1400     1405      1420      I6T0 

1100 

1115 

1125      1130      1300      1350      1355     ISm      1440      1730 

1765 

1780 

3270      3400      3430      3440 

CRYSTAL  OVEN  —  LARGE  SIZE  —  PLUGS  INTO  5-PIN 
TUBE  SOCKET.  ACCEPTS  K^  x  I"  TYPE  BLANKS  FRE- 
QUENCY CAN  BE  ADJUSTED  BY  TURNING  PRESSURE 
TYPE  ADJUSTMENT  SCREW.  CAN  BE  TAKEN  APART 
SO  NEW  BLANKS  CAN  BE  USED  HEATER  VOLTAGE 
6,3  V,  THERMOSTATICALLY  CONTROLLED.  IDEAL  FOR 
EXPERIMENTING    AND    ECT.   0  N  LY  $1 .50  each  liostnaid  USA. 


JUST  ARRIVED  — CRYSTALS  IN  FT-243  TYPE  HOLDERS. 
—  CRYSTALS  SELL  AT  $1.05  each  postpaid  USA.  Fre- 
quency ToL  ,05%,  All  crystals  fully  guaranteed.  Quantity 
available. 


QUAKER   ELECTRONICS    PO.    BOX  215 

THE     CRYSTAL 


HUNLOCK  CREEK,  PA, 

K  m  G 


nnll      IQ^I 


ARROW   SPECIALS 

PANADftPTER   Convert  this   1P69C  ^ALA2   per  June   1%4    is- 
sue 73.  New  with  tubes.  i22,50 
Used  with  tubes.                                       $17.50 
R19/ARC4  2  meter  receiver— tunable  118  to  148  mc.  Com- 
plete with  9  tubes.                                                  $29,95 
COLLINS   RECErVER   R105  ARR15,    1500  to   18500   kc.    Com- 
plete with   14  tubes.  S47.60 
T271/ART28  420  mc  transmitter  569.50 
APX6  TRANSPONDER  1296  mc.  Compfete  with  tubes,    $14,95 
COLLINS  Single   Side   Band   Multiplex   Generater   using   me- 
chanical  Filter  #F84Z'2  or  similar  $24.50 
T179  ART26  TV  Transmitter  Complete  with  all  tubes  $49.50 
HICAD   BATTERIES  BB  403— 3«z  AH  $1,49 

AS  400—20   AH  $3.95 

2C39A  Tripler  cavity— less  Tube  $3.95 

ELECTRONIC   GALVANOMETER   Cohu   Mode!  204  $175.00 


Tubes 

2039  — 
2E26  — 
3824  ~ 
5R4GY  — 
5L6G^ 
4X1 50A^ 


$5,00 
2.00 
LOO 
LOO 
1,00 
6,50 


807  — 

808  — 
813  — 
815  — 
832A- 
4168- 


$L00 
LOO 
9-00 
2:50 
4,00 
5,00 


902PI  — 
5763  — 
5894  — 
6146  — 
304TH-TL 
866AX  — 


Tubes 

$3.00 
LOO 

12.00 

2.00 

$27.50 

2.50 


Send  for  Catalog  #131  —  FREE  — 


ARROW  SALES  CHICAGO,   INC 

2534   S.  MICHIGAN   AVENUE 
CHICAGO    ^6,    ILLINOIS 


JUST   RECEIVED 

BC-453 


SPECIAL   BARGAINS 


R77/ARC-3 
T67/AHC3 


RT18/ARC-1 


inO-fi50  Kf*  rec.  ii*!*d,  very  cleon. 
wUb    DM-32A.    24f    DC    dynamotor 

1D0-I5fi  yw,  8  channels  erFstal  ron- 
trolled  r«c.  with  tub«s.  interna  Hy 
complete,   St  scJiemaiic*   ei.    used. 

100- ir»^  yt<^,  8  channel*  crystal  con- 
trolled, tran^mttter,  with  two  S32A, 
all    tubcsit,    schematic,    ex.    used 

100-150  MCr  8  chariml,  crystal  mn- 
trolled,  triinsctUver  C2'erK  Internally 
coinr)l<*U\  two  S32A,  nil  tubes,  less 
dj'nitiMotor.  Wiih  schematic,  conTerslon 
bookU^t,  i*x.  used 

Transponder.  Get  on  121fi  mc  quickly. 


niO^/HrA-O   Esceliettt    used,    less    ill    tubes. 


Antenna 


CoLlapslble,  4  section.  4  to  lO^^'.  %' 
tapering.  Chrome  iilaied.  For  Held 
strength  meter.  tr;in^lsTor  radto; 
BKAXD  NEW  4  for  Si.  10 


$15.50 
$16.00 

$1 7.50 
$17.50 

$25.00 


$10.00 
29c  ea. 


5000    mfd,    a^T   DC    lytic.    2r    dia.    4^4*    high.    take-oyis» 

50e  ea:  6.  S2.75 

*J    pin.    *;lileld    base,    ceranUe    nilniuUire    saiket.s.     NEW, 

230  ea;  5/$ 1. 00 

d    pin,    shield    base.    TEFLON,    miniature    sockets,    NEW, 

2ftc  cai  4/SlJO 

s  tiin.  cerj*nilc  wafer  socket*  for  832.  R29p  826,  etc 
SYL,   NEW  7S,  4/$3.00 

7  pin.  as  above,   take-ouis,  JCAT'L,  50c  ea  :  4/|L85 

TUBE  OVERSTOCK 

I'se    tired   of   iookfn   at    *eni?    nigger    Filings. 
60  05*    was    $1.75— now    IL35;    5933*     (SaTWj    was    |L50-now 
St. 25:  1616  was  $1  now  89c 

were  89c'm)w  79e  or  4  ft^r  S3 
6AG7*;   5R4GY*:    ST4:    §992    (10,000   hour   OVGj  ;    5751*;    5814 

were  70e-now  BSe  or  4  for  S2,50 
VB-105:      VR*I50:      0A2-;      0B2';      5651*;      6AQ5W/6005': 
12AX7*:   I2A7WA 

were  60c* now  59c  or  4  for  $2.25 
6AK5*;     6AG5*;     eAL5*f     GAQ5*r      OAUe*       I2SX7       (selccteil 
12SN70T>;   1 2 AC 

wcrt*  2D r -now  23c  or  5  for  SI 
955:     957i    76t     16213;     I2CB-;     6K7*l     GH6^     7I7A';     6SH7*; 

I2SH7*;  71  §3* 
•Pull  outs  from  unused  equipment.  Fulb"  r«ara»leed. 

Others   BRAXI>   NEW,    Slinlnium   tiilw?   order  1^3.0(1 

SAVE  YOUR  LOOT— bring  it  lo  (III  have  a  load  of 
GOODIES):  Swapfea,  I*i?Kalb.  111.  May  2  Hamfest,  .SulJlTin. 
111.    Apr,    15. 

All  orders,  except  In  emergency  or  I'm  it  a  hamfetit^  glilpped 
same  day  received.  For  free  GOODIE*  sheet,  send  self  ad- 
dressed stamped  enFcbjpc — PLEASE,  PLEASE— include  aiiffi- 
cient  for  postage  &  Insurance.   Any  escess  returned  with  order. 

B   C    Electronics 

Telephone  312  CAIumet  5-2235 
2333  S.  Michigon  Ave,  Chicago,  IHlnais  60616 


FeJ 


Secretary 

Federal    Contmunicatioii 

Washington,    D,    C, 


)ruary   12,   1965 


Commissi  on 


Dear   Sir : 

Your  letter  of  February  9,  1965  would  seeiii  to  indicate 
rather  itnargviably  that  an  amateur  tnay  not  operate  an 
amateur  radio  station  for  pay. 

Yet  I  am  faced  with  the  seeming  contradiction  of  the 
operation  of  amateur  radio  station  WlAW,  the  official  sta* 
tion  of  the  American  Radio  Relay  Lpeagne^  Inc.  WlAW  has 
been  in  operation  for  many  years  with,  1  must  assume, 
paid  operators.  Of  course  there  is  always  the  possibility 
that  some  sort  of  transparent  fiction  has  been  used  to 
circumvent    tlie    law. 

Please  tell   me  under  what  arrangement   WlAW   is  able 
to    operate    with    paid    amateur    radio    operators    so    that ' 
the    Institute   of    Amateur    Radio,    Inc.j    a   non-profit    New  I 
Ilampaliire  corporation  for  the  benefit  of  amateur  radto,  can  i 
establish  its  own  official  club  station  for  use  in  transtnitthig 
code  practice  and  messages  of  specific  interest  to  all  radio 
amateurs- 
Very   truly   yours, 
Wayne    Green    W2NSD/1 
Secretary 
Institute  of  Amateur  Radio,  Inc. 

As  you  can  see,  the  FCC  luis  decided,  in 
an  interesting  exercise  a£  illogic,  that  although 
the  Hcensee  of  an  individual  amateur  station 
must  be  in  control  of  the  station  if  his  call  is 
to  be  used,  in  the  case  of  a  club  statitjti  the 
club  call  can  be  used  with  all  operator-?,  even 
with  die  station  trustee  not  present  or  in  con- 
tioL 

Apph'ing  this  new  Interpretation  of  our  rules 
to  contest  operations,  such  as  Field  Day,  we 
find  that  club  calls  can  be  used  where  the 
t  !ub  has  a  license  of  its  owti,  but  that  in  cases 
where  the  call  of  a  member  would  noniially 
be  used  the  operators  must  each  use  tlieir  own 
call  when  operating,  Tlie  ARRL  has  indicated 
that  they  intend  to  do  battle  with  the  FCC  on 
theii"  interpretations  of  the  rules  because  the 
new  "rules"  will  cause  consideralile  difficulty 
to  their  contests  and  awards.  Tslc,  tsk. 

$100  Reward 
The  slides  I  took  while  DXpeditioning  on 
Navassa  during  the  KC4AF  operation  are  of 
great  sentimental  \ahu^  to  me  and  I  will  pay 
$100  for  theii'  return,  no  questions  asked. 
Last  known  whereabouts  of  the  slides:  CQ 
had    'em    and    refused    to    part    \\ith    them. 

We  Wont  Money 

A  letter  from  one  of  our  authors  suggested 
that  I  take  a  quick  survey  to  find  out  how 
many  other  authors  are  owed  money  by  one 
of  our  ham  magazines.  Apparently  one  of  our 
competitors  is  considerably  in  arrears.  If  all  of 
you  who  are  owed  money  for  published  arti- 
cles will  drop  me  a  note  giving  the  name  of 
the  magazine,  the  month  and  year  published 
and  the  name  of  the  article  I  will  tiy  to  put 
together  an  **arrears"  figure  and  publish  it  m 
73.   I   will  not  embarrass   you    by  publishing 


*t^  fcj&nA7tyc 


TS  41 8A  400-1000  meg  signal  generators,  AM,  PM  or  CW  emission 

Baird  Atomic  162  Glow  transfer  counters 

Bollontine  300  Voltmeter , 

MiIlivacMV-17C  Voltmeter  Imv-lOOOV 

Hewlett  Packard  616A  Signal  Generator  1.8  KMC-4.0  KMC 
Dumont  304A  scope  with  264B  voltage  calibrator 

Potter  model  471   chronograph  counter  to  8  Mega- 
cycles with  manual 

8 1 00  MFD  at  20  volts  electrolytic  condensers,  new 

$,75  ea,,   10  for 

RCA  WV  84A  DC  Microammeter  without  batteries  .  . 

m 


I  ■  1 


i  k  I 


$325.00 
$100.00 
$60.00 
$75.00 
$600.00 
$100.00 

$400.00 


$6.00 
$30.00 


^ 
#    # 


'*  yj 


®f   -f    jf 


TS-497B  2-400  Meg  Signal  Generator  with  manual   $225.00 


Tektronix  512  Scopes 
Tektronix  51 3D  Scopes 
Tektronix  514D  Scopes 


$225.00 
$300.00 
$275.00 


If  t|t»t 


All    equipment   used   and   surplus,    in   good   condition. 

Orders  FOB  Cambridge,  Mass. 

Sorry  we  do  not  issue  catalogs  or  lists 


ELI  HEFFRON  &  SONS.  INC 


321-329   ELM   STREET 


CAMBRIDGE   39,   MASS. 


EL  4-8572 


^ou  naiiie  or  call  ...  all  I  will  give  will  be 
he  total  figure  reported  to  me. 

Late  News 

More  news  on  the  million  dollar  libel  suit 
acing  Huntoon  and  ARRL,  Last  month  I  re- 
'orted  that  an  expensive  law  firm  had  been 
stained  by  the  League  to  fight  the  case.  Now 
understand  that  none  other  than  Louis  Nizer 
;  to  be  their  counsel  ...  and  the  last  I  heard 
is  fees  start  at  around  $25,000.  Well,  the  case 
gainst  tliem  looks  formidable  to  me  .  -  ,  John 
^ally  put  his  t>pe winter  in  it  this  time  in  a 
stter  to  all  member  clubs  (one  of  his  famous 
Dirty  Letters")  and  the  entiie  League  has  to 
ay  for  this  blunder.  Watch  for  full  details 
I  QST  .  .  ,  hi. 
I  luiderstand  that  three  Dii^ectors  are  shop- 
ing  for  a  new  general  manager. 
Re  RM-499  ...  no  new  news.  All  is  quiet- 
Lay  that  way. 

Our  DX  column  starts  this  month  on  page 
Tlie  mails  permitting,  we  wiU  have  a  month- 
letter  from  Gus  telling  us  what  major  things 
e  going  on  and  what  he  is  hearing  from  up 
lere  is  Bhutan.  I  never  would  have  suspected 
lat  anyone  would  have  a  DX  column  edited 
om  ACS  land.  •   •   .  Wayne 


AIRDUX  #195-2  IKW  PI  DUX  Assembly 

$14.50  value  for  $4.50 
Sarkes  Tarzian   F-6   Sff,   Rect.   flN2484)   new 

600  PIV  750  MA.  10  for  $375 

Meters,  2W  square,  White  fig.  BIk,  Backgrd. 

Marked  "Plate  Current"  0-200  ma.  $3.25 

"S'Units"  0-60  ma.  3.25 

Dial  Plates,  IVb"  Dia.  Aluminum,  Black  Nos. 

0  to  100  in  180  degrees  $1.00/Doz. 

Drystals,    CR'23— 10005.000KC,    16105'OOOKC, 

20505,00OKC,    27505-OOOKC.    34505-OOOKC. 

35005-000KC,  35505.000KC.  36005.000KC     85c  ea. 
5894  tubes,   New   $6.50,  with   socket   $7.25, 

socket  85c 
2  Meter  Coax  Band  Pass  Fffter,  Brass,  Silver 

Plated,  Hi'Q,  will  also  tune  to  1.4  meters 

$875  Prepaid 
4  inch  National  Co.  "Velvet  Vernier"  dials,  5-1 

ratio  $1.75 

2  inch  Meter,  500  microamps  $2.25 

4X150AS  pullouts  $3.50 

4CX30QAS  pullouts  $11.50 

With  SK711  socket  $  16.50 

With  SK-711  socket  onfy  $7.50 

JFD  Piston  Trimnier  Caps  Type  QS  173,  0,6  to 

5,5   mmf   $8.25   value  each,   New   original 

Pack  20  for  $9.00 

Hewlett  Packard  475B  tunable  Bolometer  Mts,  $75,00 
General  Radio  667A  Inductance  Bridges  $135.00 

Waterman  S-I4-A   Pocketscopes  New  $249.50 

Our  price  used  $89,50 

Government  Warehouse,  Inc* 


264    Shrewsbury    Ave.,    Red    Bonk,    N.   J* 


mn   i^^q 


ARC-1    for  2- meters 


AHC-l  NiTy  Sun>l»»  Transmitter  Receiver  Xmxt,  uses  ^S'ZA  in 
final,  20  w«tts  inr*ui,  niih  AM  push-pull  plate  modulation. 
Ten  crystal  com  r<* I  led  cli&nnels.  Fr*<i  range  100-156  Mc.  Re- 
celvor  has  iUE(ra,  separate  guard  channel  which  can  be  tuned 
fi>r  your  net  frcQuency.  Coniplete  with  tubea,  schematic  diagram* 
Mid  ci>nv<*rsion  instructions  for  A€  power  supply  and  tunalile 
oielllator   Shipping  wt.   50   THMinds.   t  sed   good.    $24>95 


POWER  SUPPLY  KIT  for  ARC-1 

115  folts*  60  rye  U'^  Input.  Including  transformer,  silicon  tw- 
tlfiei^,  punched  chas&is*  and  all  necessary  parts.  Fits  Inside 
ABr-1    case.    Shipping    ut     10    pounds.    $19.95 

Coax  eonnecter  adaiilers.  New  stock.  American- made. 
UO-201A/U    Tflon.    Adapts    BNC    plug    to    typ^    N    mk.    Sl.OS 
UG-273/U.    Adapts   RNr    plug    to   SO  'i3y    jack,    87e 
UG-ia94/i;  Teflon,  HinKl^hoIe  mounting  BXC  jacks.  48i;  each. 


BEAUTIES  IN   USED  GEAR 

Heath    Marauder     -  S279.05 

Collfm    75A-1    with   C.    E.    Model    B    Slicer   connected     S25D.00 

Send  for  our  cofa/og 

JEFF-TRONICS 


4791    Memphis    Ave. 


Cleveland,    Ohia   44109 


Little  Known  Facts? 

RTTY:  3620*  7040,  7140,  14000,  21000  kc. 

WBFMr    52.525,    140.04    mfv 

aaOmcr  0  PM  TuesUaifs 

432  rnc:  9  PM  Wednesdays 

Dont:  XV,  im,  XY,  3W.   IK.  TO.   I'B,  YH.  7A,  Tl,   8A,  81. 

Pateh:  CE,   CO.   CF.   EL.   HC.   KH.   HI,    HK,   HP,   HB,    OA. 
Tl.    VE,   XE*    YN,    TS,    YX.    ZF   and    KB  KZ, 


VHF-UHF 


Converters  &  Preamps, 
50  thru  432  Mo 

Write  for  literature 
Parks  Electronics,  Rt,  2,  Beavertoo,  Ore, 


Back   Issues  of  73 

All  issues  after  March  1961^  SOc  apiece. 
January  1961  not  avaifafaEe 

Oct.,  Nov.,  Pec.  of  196B  and  Feb.  and  Mar.  of  1961, 

$1  each. 

Beautiful   red   hinders  wtth   gold   lettering  for   60*61,   62p 

63,  64,  and  65.  $3. 

Bound  volumes  for  1962,  1963  and  1964.  $tS 


CALL   LETTER   DOOR  MATS 

Personalize  the  QTH  with  your  own  call  letters  permanentfy 
molded  in  a  rubber  door  mat.  Made  In  four  (4)  colors, 
redj  blue,  green  and   black,   large   18"  x  28"  size. 

?5.98  —  prepaid,  specify  color 

United  Plastic  Mold 

9607  S.  Atlantic  Blvd.  South  Gate,  California 


More  New  Products 

Rub-on    Drafting 

A  fast  new  way  to  draw^  perfect  scliematics 
is  now  availal>le*  It  k  made  by  Datak  and  is 
called  the  "Electronic  Drafting  Syrtibol  Set/'  It 
includes  all  common  schematic  symbols  letters 
and   numerals   according  to   MIL-STD-15-1A, 
This  newest  dry  transfer  marking  set  features 
a  special  heat-proof  adhesive   that  will  with- 
stand   repeated    passes    through    the    hottest 
diazo  whiteprinters  with  no  cracking  or  fray- 
ing.   Schematics    made   with   this    set   are   so 
crisp  they  appear  to  have  been  inked  and  then 
photographically  reduced.  The  complete  opac- 
ity of  the  transferred  patterns  results  in  flaw- 
less  reproduction   by   any  method.    Each   set 
contains  a  complete  assortment  of  40—5  X  7 
inch  sheets.  Refills  assorted  to  order  are  avail- 
able.    Electronic    Drafting    Symbol    sets    are 
$15.95  complete    (Catalog  #970).  Get  more 
data  from  the  Datak  Corporation,  Guttenberg. 
New  Jersey. 


Quig 

Sprague  is  giving  a  little  bonus  with  thcii 
Atom  Elect]  olytic  Capacitors.  These  little  con 
nccLurs  fit  on  cut  leads  for  easy  repairs.  The) 
are  small  springs  made  of  a  special  wire  tha 
has  a  copper-covered  steel  core,  a  layer  o: 
flux  and  an  outer  jacket  of  solder.  They'ri 
mighty  good  for  initial  \\dring  and  replace 
ment  of  parts  in  almost  inaccessible  places. 
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DOUBLE 

BONUS 


WORTH  OF 

m  TRANSISTORS 

■  RECTIFIERS 

■  RESISTORS 

m   CONDENSERS 
m   DIODES    m    ET 


Add  ?5c  for  hoi 


PLUS 

CHOOSE 
ANY 


SILICON 

POWER  RECTIFIERS 


ITEM 


'J 


BOTH  FREE  WITH  ANY  $10  ORDER 


AMPS 

50   PIV 

3S  RMS 

100  PIV 

70  RIVIS 

ISO  PIV 

lOS  RMS 

200rtlV 

140  nTf^s 

T 

16 

50 

o      .as 

D     lis 

O       .3S 
D      ,flS 

Q  t,do 

a    *49 

g     .95 

D      ,59 
D  a.«0 

DC. 

AWPS 

300  PIV 

210  RMS 

400  prv 

2IIO  RMS 

500  PIV 
350   RMS 

60O  PIV 
4SO  RMS 

7 
16 

SO 

D        '9 
Q    1   io 
□    1.20 
O    3. SO 

□        9S 
G    1.3S 
D    l.SO 
C   4   20 

O    l.OS 
U    ISO 

a  i.To 

ri    S.3S 

□   i/ro 
a  1.90 
a  7.00 

WORLD'S 
MOST    POPULi&i 


$1  PARTS  PAKS 


SEMI-KON-DUCTORS 


□  4  TRANSISTOR  TRANSFORMERS,  "^^i-  ""rLh  $2S 
J  40  WORLD'S  SMALLEST  RESIST,,  ^^^  ^ot^^  i/iow 
J  60  CERAMIC  CONDENSERS,  "^i^^".  ^p°'^  ^°  -^^mf 

□  40  PRECISION  RESISTORS,  »*st..  j*r*.  i/2.  i.  2W 
^  10    ELECTROLYTICS,    ^f  *  tubulars,   to  500mr   .^ 

30  SPRAGUE  MYLAR  condensers,  *fi5t.  v«i„  volts 
U  75  ASST.  HALF  WATT  RESISTORS,   ^'^'^  too   ,,,. 

K'f    tODi    A-R   loo    .  , 
to  1KA\  mylnrs  too 


35    TWO    WATTERS,    refllHt^rs,    , 

U  40  DISC  CONDENSERS,  ^^  -^^^ 


LJ  10  RCA  PHONO  PLUG  'n'  JACK  SETS,  tur^amps    J'  ^     ■-:" 

□  iO  Hl-Q  RESISTORS,  i'^-  i-  ^^^^  i*^  ^  "^<^n.  r,'->  tm.   |,    p^'Q   ^_^jJJ 

I ^_  ^V  :K    R    1 0  NP 


^tVJ   TRANSITRON  SCRs  01^ 


FACTORY 

TESTED 

A— TAMP  400V  epoKy  rectifiers^  marit'  Uy  Mylviuiia  j^ 
3— 2N255  TRANSISTORS,  "^  ^^iuais,  TOii  cases  .  .J| 
4— 2N1059   TRANS.,    "i''^^  *'5^  ,sylvaniii,   T022   case  $1 

J    1-2N1613    3W    NPN    SIL.    120  mt,   by   -RUeom  '   $1 

^    1  20W   SILICON   MESA,   2N!MI,  2N424  equgis.MFn,   .,$1 

5-2NI07   TRANSISTORS.  pnp»   '"^io,   liy  "g.k."    $1 

3  CBS  35W  PWR  TRANSTRS.  2N14»4.  pnp.  sitofj*  .   $1 

3—20  WAITERS.  2N103a/42,  w/siiik  Uy  texa.s  .   $1 

3-*2N341   NPN  SIL.  ONE  WATT,  "tiy  Trimftiiron         $1 

10  PNP  SWITCHING    TRANSISTORS,  '^  0^  cbsch     .  $1 

-2N43  OUTPUT   TRANSISTORS,  *>y  «*^*  p»p*  ^*05  $1 

170  TRANSISTORS,  ^>   f'^--  r^-  "P"*    ■  -    -  -  ■  J^ 

NPN    SWITCHING  transistors,^  like  2N388,  «tc.    $j 

5    ONE   WATT   ZENE&S,   ^v.  gu id  axial  by  TranJ^Ui^m: 


«..«^ALi     ^A«.ivnj-^i  1  CPfc    nC^TIClCDCr    iTrlf  n     4   CK721    TRANSISTORS,    "^  "Vw    alum. 

SILICON  CONTROLLED  RECTIFIERS^fTJ^y  lO    pin  head-  transistors,  >f* 


16 
AMP 


25 

AMP 


PflV      AMI 


25    a       .50  D      .85  0  1-20 

SO  D    -»s  a  1  20  3  1^° 

100    O   1.35   D  1.80a  2.20 

iio  D  i*«o  q2  10  ::  2  65 
200   i:  1  75  d2  4o  c  2  30 


2  so 
300 
400 


FULLY 


$1 

If^    pnp    ■  <  ■  «  #1 
□     2  500MC,  2N964,   £'pii-i?iiiiK   hwhu,  pnp,  TOltt  €fis<?H  #1 

n   3-300MC  transistors,  2N1264,  **y  s^yWanii*     .  ji 

B4    TRANSISTORS,    2N35,    ^^    Syivania.    turn,    TO-2'2    |] 
2-25-AMP  SILICON  RECT,,  tu  gov.  lU  iwv  .,  .ji 
n   2  TRANSISTORS,  2N497,  2N498.  ™*^d*  t^F  Fhe*m  $1 


D 


□  MAGNETIC  SWITCH  burglar   aiarnus^withtna^neU.  $1 
G     FILAMINT  TRANSFORMERS  lis*.  to6.3V3A**J 
25    CERAFIl'  WORLD  S  SMALLEST  COND.  t"  05  m|] 
10  TRANSISTOR  SOCKETS  f«^  P"P-nim  transistors    |j 
10  VOLUME  CONTROLS  «'>  1   "*^^  wwiich  tw  ,,    ,  j; 

3   INFRA-RED  PHOTO    DETECTORS,  l^^^  Im'Is      $1 
30  'CORNING'   LOW  NOISE  RESIST'S,  ^2.  i*  2W     $! 
$25  RELAY  SURPRISE,   ^^^^-^i^l    $UBMlNlATUR£       l! 
50  COILS  &  CHOKES,  'f-   *f^  "^^-  penking.  oic.   .   > 
$25  RADIO   'n'   TV   SURPRISE,  ^^^'**^  vaHoiy    ...J 
10  TRANSISTOR    ELECTROLYTICS,    10   to  ^^^"'^  }J 
r^  50  RADIO  &  TV   KNOfiS,   asson^l  rolors,   fityles   .    * 
^  50  MICA   CAPACITORS,    <^  -Oimr,   stiver*  t™    .   * 

H  30  POWER  RESISTORS,  ««  SOW  to  24Kohma * 

^  60  TUBE   SOCKETS,    retept;veies,   audio*  plUK«,   etc,  I| 


r 


DUAL  TRANSISTORSI 

NPN  SILICON  PLANARS       { 


a  2x1  Bin 

□   2N2O0O 
a  2N'i  T  :rj  * 


Gain 

|i»   1  20 
10   IfiO 

ro     1*0 


100 
TOO 


111  hers  tipn 


"Press-Fit"  ^  25  Amp  600V    $1 


RiaiFIERS 


n 


J 


60  TU8ULAR  CONDENSERS  ^o    smf  to  iKV 


SI 


TRANSITRON  'risrS!'^ 

Planar  Controlled  Switch 

NET  s„, 

9,00  .fi 

IKlS  K21 

14  70  1,J7 

21.60  1.60 

3100  2.Z2 

16.00  3.40 

4L25  2.75 


i.ill 
TO-IS 


3-TRANSISTOR 

D    AMPLIFIER 


%%'' 


Onfy    y'nZ 
Printed   circuit 
Wired. 
subminiature 


10   WATT 
ZENERS 
1.00 


C  5V 

C  GV 

C  12V 

C  14V 

n  20V 

□  24V 

□  42V 
U   45V 

c  eov 


Eoch 

n  7ov 
n  sov 

D  90V 

a  loov 

□  IIQV 
Q  124  V 


GERMANIUM 
DIODE 

n 

FOR 

'1 


Sale 

unteated 


2.98 


SOLID    STATE    XMTR/OSC. 

nr^m    rt^st^ftililcs  pJr*.  D  Only 

Crv^tnl  freq^;  40  to  SOmc*  Use  as  frrq, 
st^ndnrdt  ni;^rker,  osc*  «*tc,  Wirt-d, 
prirtted  circuit.  ONLY  2  st  2  x  3/4^  With 
crvstat     thprmistor       i20OiviC     transistor. 


rl  3-2N^29A    NPN    TRANSISTORS,    **y    naiheon    .  .$> 
^  5™30   MC  TRANSISTORS,  2N247,  ^*y  syivania      .51 
10- WATT  ZENER  STUD  ANY   VOLTAGE  3V  tc  200  $1 
2-2N71B  NPN  SILICON  PLANARS,  H  Faircftild  $1 

TO  2* AMP     RECTIFIERS.  50  -  400   PlV  mtuds i^ 

\    3N35  TETRODE   1  SOmc  TRANSISTOR,  «*Iicon    . ,    |» 
HOFFMAN  SATELITE  SILICON     SUN  CELL,   ^»«i"   l] 
4   2N219   TRANSISTORS.    rtUnm-cnuv,  Uy   Sylvnnla    O 
15  PNP  &  NPN  SWITCHING  tinnsi^tora.by  texa.s  $1 
_    10  lOOOMlL  CERAMIC  RECTIFIERS   50  -  400  PiVji 
□    10  CK722  TRANSISTORS.  p"p    ^^^^  ^  RayihMn.  $i 


10 MICRO  DIODE  STABISTORS.  EPOXY  sillcnn 
4-lAMP  700V  TOP  HAT  RECTIFIERS,  SILICON.  |] 
4  TRANSITRON  TN429  ZENER  REFERENCES  ...  ti 
2  2N706  500MW,  300MC  NPN  PLANAR,  "^OiB  ,,  |, 
^15  TRANSISTORS,  oHC'ifs*drlv^r-p,p.  by  Ratheon  «| 
Ma*  2N333NPN   SILICON    TPAN^iSTQRS  SyUmiia  $1 


■jti 


FARTS    BY    THE    POUND 
SOO- 1000  pes 

O  ONE 

POUND 
DISCS 


a  TRANSISTORS 

100  for  '2" 

Power,   Audio,  RF,    untcsfed 


1g\Ji  01  ANT  SPRING  CATALOG  ON:   Q   Pof»s      D  Ur\er^ 
*^P  n    Rettifiers    D   TransiiKirt    Q   SCRs    d  PAKS 


PHILCQ 


TERMS:  send  ch«€li,  iiion«y 
order,  includt  post* g>"#¥g.  wt. 
p^r  pjiK  1  lb.  R«1«d.  net  30  dayi, 
CODa  25<?fc  down. 

P.O.    BOX  942 A 
SO.    LYNFIELD,   MASS. 
"TAK-KING"  OF  THE  WORLD 


RIL  1965 


01 


NC-183-D,  Eico  720  and  10-40  Mostey  vertical.  Very 
good  condition.  FOB  your  QTH.  $200.00,  Frank  Levering 
K7PFV,    P,0.    Box   449,    Hayden,    Arizona. 


GLOBE     300A     whh     instruction     manual.     No    shipping 
$125.00.    WIFDN,    Reading.    Mass. 


QSP    {ar    and    wide    April     Extra    News     Letter    exposes 

yARKL    political    rot    and    scandal    from     1958    to    date. 
Documented    for   Historical    record-    SOc   copy,    Clif    Evans 


*  Price — $2  per  25  words  for  non-commerciaf 
ads;  $5  per  25  words  for  business  ventures.  No 
display  ods  or  agency  discount.  Include  your 
check  with  order. 

*  Type  copy  on  standard  size  paper.  Phrase  and 
punctuate  exactly  as  you  wish  it  to  appear. 
No  alUcapital  ods.  Include  your  signature  with 
order. 

*  We  con  only  accept  ads  related  to  horn  radio.    \  ^^^ov     n       ^oc    u      *      r*  v€ 

vAt         -II   i       1l      -    j  £        •-.   L'l'j^     *r      J      r\         ^  K6Ba,   Box   385^    Bonita,   Lain. 

We  Will  be  the  judge  of  suitability  of  ods.  Our  ' [ ;^_^ 

responsibility   for  errors  extends  only  to   print- 
ing a  correct  ad  in  a  later  issue. 

*  For  $1  extra  ond  an  SASE,  we  can  maintafn  a 
reply  box   for  you. 

*  We  cannot  check  into  each  odvertiser,  so  Caveat 

Emptor  ,  ,   . 

CLEANING  OUT  SHACK -Transistors,  diodes,  etc. 
Send  list  of  required  units  or  write  for  list  of  units  on 
hand.  WA5FYF,  43 J6  Linvingston,   Dallas,  Texas,  75205. 


DIRECTORY  OF  CERTIFICATES  &  AWARDS. 
ONLY  one  in  world.  World's  amateur  and  SWL  achieve- 
ment  awards  and  how  to  get  them,  $2.50.  Clif  Evans 
K6BX,   Box  385,   Bonita.  Calif. 


UNIVERSALLY  ADAPTABLE  ECONOMY  QSL  cards 
&  Eye- Ball  QSO  cards.  100  for  $L  200  for  $L85,  Post- 
paid.  Clif  Evans  K6BX,   Box  3BS,  Bonita,  CaliL 


INDIANA  MANIFEST:  and  picnic,  July  11,  Brown 
Coonty    State    Park,    near    Najhville,    Indiana.    Come. 

HAM  MISSIONARY  WITHOUT  RIG  wtil  soon  have 
one  if  you  send  your  conlribution  to  Brother  Thomas 
Radio  Fund,  Walsh  College,  Canton,  Ohio,  Brother 
Thomas  Paquet  KlRCE  o!  the  order  that  directs  Walsh 
College  teaches   in    Bukoba,   Tanzania    (Box   95), 

SAVE  $75.  NEW  Drake  TR*3  and  AC-3  supply  $525 
plus  shipping.  First  check  takes  it,  Robert  D,  Corbett,  46 
Prospect    St,,    Torring^ton,    Conn.    06790. 

HAM  TV  Deflection  &  Focus  Coil  Kit  with  complete 
Instruction  M  annual  of  a  S  tube  Vidicon  Camera  for 
only  $16,95,  Send  tOc  for  information.  ATV  Research, 
P.O.   Box  396,   South  SioUK   City,   Nebraska,  68776. 

GOLD — You  will  find  a  *'Gokl  Mine"  in  our  used  equip* 
ment.  Write  for  list,  W9KP — Green  Mill  Radio  Supply, 
145   W.    I  nth  St.,    Chicago,    Illinois    60628. 

COLLINS  75S-1  with  500  cycle  CW  flher.  Perfact  condx 
with   power   cord   and   nianuah   $325    C.    Boutell,    3059   W, 

Ruskin    Ct*»    Milwaukee,    Wisconsin    53215, 

HALFWAVE  DIPOLE  ANTENNA.  Custom  built  to 
any  frequency  you  request.  Complete  with  SO'  of  coax.  2 
KW  PEP  capacity.  $5  postpaid.  Adiabatic  Enterprises, 
Box    151,    Albany,    California* 

HW-12  with  Heath  AC  power  supply,  like  new;  $150; 
RME  6900:  $150;  Collins  JlOB,  all  bandswitching :  $75. 
Irvin  Weinman,  W9HMO,  4718  N.  80tb  St.,  Milwaukee, 
Wis. 


WANT  Communicator  I,  II,  III  or  IV,  State  condition 
and  price.  Lile  G.  Wisnier  W3DKR,  442  N,  Main  St,, 
Sellersville,    Pa. 

RTTY  SALE:  Model  IS,  table,  P/S,  $85,  Model  14 
typing  reperforator,  $60.  Model  14  TD,  $30.  Alt  $150. 
KIAJE,    B.:x   829,    Haley   Rd.,    Kittery,    Maine* 


BAMBOO     FOR     QUADS:     Highest     quality     Calcutta 

bamboo,  18  to  20  ft.  lengtlis  cut  to  14  ft.  Straight  with 
no  cracks  or  splits.  Set  of  S,  $15.95  FOB.  George 
Fait  in   K2PNR,   PC   Box   137,  Syosset,  L.  I.,  N.  Y. 


DIRECTORY  EXTRA  Newsletter,  quarterly,  FREE 
PRESS  news  of  world  Amateur  affairs.  CHC  &  FHC  & 
SWL'CHC  news.  Over  2000  DX  QSL  Manager  listings 
$2  a  year.  Clif  Evans  K6BX,  Box  385,  Bonita,  Calif. 


HEATH  SENECA  6-2  METERS  with  modulator  at 
$165.00.  720  Eico  Transmitter  with  Crystals  S75.00 
WA4HYA,  Earl  Wood,  120  Noble  Ave..  N.  E. 
Roanoke,    Virginia    24012, 


DYNA-PAK — completely  transistorized  unit;  used  as  signa 
generator  voltage  monitor,  continuity  tester^  code  oscfl 
lator,  code  monitor  and  other  uses.   $2.98   Deltronic  Labs 

Box  128,  Horsham,  Pa, 

-.. -■ ^— ' 

PRINTED  CIRCUIT  KIT — complete;  two  copper  clai 
boards  2^  ^  5,  etch  tray,  etchant,  etching  resist,  layou 
grids,  cleaning  pad,  instructions.  $2.98  Deltronic  Labs 
Box  128,  Horsham,  Pa. 


QSL's  J 1-75/ 100,  Eye-catching,  different.  Sparkling  gol 
or  silver  printed  on  six  exciting  Hi- Gloss  cardstock  colon 
Samples  5c.  Nu- Print,  Dept.  A.  322  Page  Boulevarc 
Springfield,    Mass, 


DUMMY  LOAD,  50  ohms.  All  bands  up  to  legal  limi 
Size,  3x4x7.  Coax  connector.  Kit  $7.75,  wired  $9J5  pj 
Ham  Kits.    Bx  175,  Cranford,  N.   J. 


COMPLETE  SHACK— National  NC-98  rcvr,  Vm- 
Viking  II,  Heath  Kit  VF-l,  VFO,  Pre- Selector  RMI 
DB-23,  Speech  Clipper  RME,  Q  Multi,  like  new,  1 
operation     $325.00     W2JGQ     Isaacs     231     East     11th     S 

N,  y.  3. 


COLUMBUS    ARC    HAMFEST,    Columbus,    Ga.    Man 
28,   1965.   Contact   K4UYC  for  more  informatioa. 


ORLANDO  ARC  HAMFEST  at  the  Cherry  Plaza  Hoti 
April  23-25,  Displays,  tech  talks,  swap  shop.  Sat,  nig 
dance.  Contact  Betty  Kuller  WA4JIU,  401  Haisey  S 
Orlando,  Fla. 


PLATE  TRANSFORMERS  for  th.it  solid  state  pow 
supply,  690  V  at  450  ma.  No  CT.  117  v  primary.  lU 
matically  sealed.  19  lbs.  $3,95  plus  postage.  AT^C  Salt 
P.   O.    Box   12,  Worlhington,   Ohio. 


75S-3»  312B-3,  32S-3,  516F-2,  30L-1.  All  mint  conditii 
at  $1650.  Will  ship  prepaid,  WA5BAU.  7424  Edwin  NJ 
Albuquerque,    N.    M. 
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QRT  COLLECTING;  Selling^  antiqi^e  wireless  items  and 
other  stuff.  What  do  you  want?  Free  lists.  Send  large 
stamped  addressed  envelope,  W6LM.  P.  O-  Box  308, 
Wright  wood,    Cal. 


WANTED:  Hallicrafters  S-51  receiver,  covering  132  ke 
to  13_nic*  Describe  condition  fully,  stating  price.  Peter 
Spiliotis,  6  Brentwood   Circle,   Danvers,  Mass* 


SOUTHERN  TIER  ARC  DINNER,  April  3,  1965,  7  pm, 
5t,  John's  Ukrainian  Hall,  Johnson  City,  N.  Y.  For  tick- 
ets,   contact    W2SDA,    1165    Vestal    Avenue,    Binghamton, 


P^REEf  BLUE  BOOK  LIST.  Leo  offers  hundreds  of 
lar^ains  on  reconditioned  frean  Viking  TT  $97.70;  NC300 
n89.00;  Collins  62S-1  $625.50;  King  500A  $259.00; 
^P600  $296.65;  HT-37  $254.15;  DX^40  $40.50;  Cheyenne 
>49.18;  CE-lOB  $69.00;  SX-101  $160.65;  PRO310  $299.00. 
VTany  more,  also  free  1965  catalog.  W0GFQ,  WRL,  Box 
>19^  Council  Bluffs,  Towa. 


SLDICO  SSB  lOOF.  Very  stable  $300,  Joystick  antenna 
md  tuner  $15.  6N2  converter  $30.  LP  filter  $5.  Kreco 
0  M  coax  vertical,  unpacked  $25.  FOB.  R.  Lamb,  1219 
fardley   Rd,,   Morris ville,   Pa. 


:ONVERTERS  $10  and  up.  World's  largest  selection  of 
rcquencies.  Ham  TV  vidicon  cameras  and  parts  at  low 
actory-direct  prices.  See  them  all  now  in  our  full  page  ad 
n  this  issue.  Vanguard  Labs,  190^48  99th  Ave,,  Hollis, 
T.    Y,    11423. 


>IRECTIONAL  COUPLERS,  identical  to  M.  C  Jones, 
'fodel  500,  Coupler  and  meter  new!  $15.50  post-paid.  Jim 
lorgan    3693    Section    Road,    Cincinnati,    Ohio   45237. 


WAN  240 — For  sale,  excellent  condition,  with  HB  ac 
up  ply,  Turner  ceramic  mike,  S223.  Transceiver  alone 
lailable  $200  fob.  KlSCC,  Botdder  Circle,  Glastonbury, 
Connecticut. 


:NGRAVED  plastic  7"  K  3"  signs—first  name  and 
all — black,  walnut,  mahograny,  with  base  $3,00.  PinbadRes 
5^"  X  54" — tlack  or  blue — first  name  and  call  $1,00. 
r  &  M  ENGRAVING— R  O.  Box  2143  Culver  City, 
:alif. 


^ELETYPE  RIBBON  modmcatlon  kit  for  Model  15. 
rew  surplus.  Nvlon  ribbon  automatically  re-inks,  outlasts 
50  ordinary  ribbons.  $4,95,  postpaid.  Telemethods,  3075 
..    123rd,   Cleveland,   Ohio  44120. 


ELETYPE  TEST  SET  I-193C,  Government  surplus, 
enerates  perfect  22  millisecond  pulses  (60  wpm)  for  ad- 
E sting  RTTY  transmitters,  repeaters,  converters,  etc,  for 
*ro  bias.  Also  tests  and  adjusts  polar  relays.  Complete 
ith  tool  kit,  manuals,  four  polar  relays.  Brand  new. 
H.95,  F.O.B.  Harrisbur^,  Pa.  Telemethods,  3075  E, 
?3rd    Street,    Cleveland,    Ohio   44120. 


S2  THE  EASY  WAY.  Nuvistor  stxperreg:  receiver-tuner 
it  432  mc.  Add  any  audio  amplifier  for  exciting-  listening, 
ested  and  guaranteed,  $13,90.  UHF,  5111  Genesee  St., 
uffalo,    N.    Y.,    14225. 


EW  RDR  235  to  395  MC  RECEIVER.  15  tubes, 
lilt-in  12  volt  power  snpnly,  ISS  page  manual,  $25. 
[anual  only^  $4.  Conversion  Aug  *62  73,  Precision 
uning  Fork,  400  cy,,  $10,  Polar  Relay,  $2,  30  Miniature 
elav  Circuit  Board,  $S,  Bauer  Industrial  Supply  Co., 
a  70  Redford,   Detroit,   Mich. 


FECIAL  on  single  bole  chassis  mount  UHF  coax 
jnnectors  with  screw-on  hood  for  either  RG/8  or 
G'5S.  Specify  which,  $,49  each  or  three  for  $1.30.  Post- 
lid.  A.R.C,  Sales,  P,0.  Box  12,  Wortliington,  Ohio, 
b  CODV  USA  onlyj 


HEATH  SWEEP  GENERATOR  TS.2,  $26.  Dumont 
241  Scope,  $65.  Globe  Hibander  6  and  2  meters,  $1.95. 
Gonset  Communicator  I,  2  meters,  $105.  Heath  HGIO 
\^F0,   %2$.    W2FNT,   18   Hilkrest   Terrace,   Linden,   N.   J. 


THE  BEST  WAY  TO  BUY  SURPLUS: 

Ask  for  what  you  need.  We  will  then  send  you  COMPJIK- 
HENSIVE  DATA  on  what  we  have  to  meet  your  needs. 
DO^'^'T  a.'^k  for  -a.  catalog  ,  .  .  It  would  take  a  fat  book  .  .  . 
and  then  it  wauld  give  you  lees  details  about  the  thing  you 
are  Interested  in  than  we  will  give  you  In  answer  to  j*our 
letter.  Be  as  specific  as  possible  as  to  frequency,  pow&r 
needed,   etc. 

For  example,  we  have  THIRTY  DIFFERENT  ItEODELR  of 
calibratecl-output  lahoratory-^rad©  Signal  Generators  ranging 
from  10  ke  to  21,000  me»  and  some  with  power  outputs  over 
10  watts  for  K.F.I,  work,  etc.  Some  FM.  some  PM,  some 
CW    and /or   AM. 

We  have  Meters.  in'VM's,  BrJdgeSp  Galvos.  Voltage  Di- 
viders DC  and  AC,  Digital  Voltmeters  DC  and  AC,  Counters, 
Pulse  Generators  and  Delay  Systems,  other  Frequency  Meters 
than  those  mentioned  ahove<  wide  variety  of  Heifuliited  Power 
Supplies,  Line  Voltage  Regulators  from  %.  to  1ft  KVA, 
Tektronix  and  other  Oscilloscopes,  scope  Cameras,  many  types 
of  Graphic  Recorders ,  Speetrum  Analyzers,  Teletype,  Turtlng- 
Fork- con  trolled  Oscillators,  Direction  Finders,  FM  Ground 
Station,  Tube  Testers,  Noise  &  Field  Strength  Meters,  Ultra- 
sonic  generators  and  test  gear.  Aeronautical  HacUo  Test  Gear* 
etc.  etc.  and  etc.  ...  and  we  KEEP  BtJYING  NEW  MA- 
TERIAI.  ALT^  TUK  TIME  E  Just  got  in  some  laljoratory 
Calorin^cterFiH  a  few  Ma*!;netometers,  a  high- vacuum  pump,  and 
even  a  shipboard  Range  finder  and  two  complete  Submarine 
periscopes  I  Much  material  is  here  today  and  p:one  tomorrow, 
but  we  keep  a  Usts  of  WA?s"TS  and  iviJI  notify  you  If  the 
Item  you   need   gets   acquired. 

Wo  DON'T  sell  mdse  the  way  we  get  it  In  just  to  bo  able 
to  advertise  at  a  price  lower  than  someone  else's.  We  work 
it  over  .  .  .  test  it  *  -  ,  overhaul  and  calibrate  it  .  .  .  and 
GUARANTEE     SATISFACTION     OR     MONEY     REFUNDED  t 

WE  ALS^O  BUT  so  if  you  have  anything  to  sell,  tell  us 
about  It  and  bow  mnch  yotj  want  for  it.  When  we  ans^wer 
youT  inquiries  and  describe  material  we  are  offering,  we  also 
price  it.  .  .  .  You  wouldn't  think  very  much  of  us  if  we 
asked  you  to   make  us  an   offer  I 

BROADCAST'BAND  COMMAND  RECEIVER:  ARC  Type 
12,  No.  R-22.  Late  type!  540-lSOO  kc.  6  tubes:  EF,  con- 
verter, 2  IF's  &  AVC.  det.  &  Noise  Llnaiter,  &  AF,  2  uv 
sensit.  Needs  external  pwr  sply  Sc  control  ckts  &  has  no 
timing  diaL  IVith  spline  tunlnir  k'^'^b.  chart  to  turn  exact 
fren.     by    turns     count.     lots    of     tech     data,     OK        |y  Q^ 

(Add  $3  for  extra -clean  selected  unit.) 


ALL- BAND  SSB  RCVR 
BARGAIN :  Hallicrafters 
R-45/ARK-T.  550  ke  to 
43  mc  continuous:  Voice. 
CW.  MCW:  2  RF'S.  2 
TF's:  R-meter:  455  kc 
Xtl.  6  select,  choices. 
Ready  to  use,  w/60  cy 
pwr  sply  &  book    allRnod. 

Sie/''  *":     19950 

Deduct  $SQ  if  you  make  yonr  own  pwr  sply  from  sehematie  we 
furnish.  Deduct  $20  if  SSB  not  reauired.  or  deduct  $15  if 
you  will  wire  in  your  own  SSB  with  kit  &  diagram  we  fur- 
nish. 


TIME    PAY    PLAN;    Any    ptirchase    tatallng    $160.00 

or   more,   down   payment   only  ..    i..  ,:. , 


10% 


ABC- 5  Q-5*er  licvr  190-550  kc  w/S5  kc  IF's,  Use  as  2nd 
converter  for  above  or  other  rcrrs.  Checked  electrlr-f^Vly. 
w/lots    of   tech.    data,    w/ spline    knob,    3   lbs,    fob        14  QC 


Los    Ang. 


(Add  $3  for  extra-clean  selected  unit.) 


AC  PWR  for  SCR -522:  RA-62-B  made  b.v  Sljrnal  Corps  for 
the  gpeeiflc  job!  115y230v.  40  flO  cy  in.  ReguL  A-  filt. 
outputs    300V.    .2eA:    I3v,    4A:    -150?.    10    ma.    OK       29  95 


grtd.    w/data,    90    lbs.    fob    Sacramento 


AN/APR-4  RECEIVING  UNIT  w/tunlng  units  to  tune  r?.** -moo 
mc  plug  &  handbook,  all  checked  &  grtd  100%  170  Rfl 
OK,    ready   to    use   on   GO   cy    .  . ,      ... '  *  *'•*'" 

Add  $30  for  am/fm  version  modified  for  60  cy  pwr  Input: 
add  $60  for  TN-10,  975-2200  me:  add  $125  for  TN-54. 
2175-4000    mc.    All    uneond.    grid.    OK. 

LM  FREQ  METER  125  kc  to  20  mc  is  cotubin.  heter,  freq. 
meter  &  signal  source,  CW  or  AM,  accuracy  .Ol*^.  Trtl 
calib.  Clean,  checked  100%  grtd.  w/plug,  data.  1*7  Hf\ 
16    lbs   fob   LA    *"■**" 

Add    $10    for    EAO.    converts    for    LM    Power    Supply   w /parts. 


data.    Included, 


TS-323/UR,  20-480  me.  Cn^staL  001%.  W/ handbook  supple- 
ment giving  supplemantary  ]Etl  cheek  points  &  instruc,  to 
closely  approach  crystal  accuracy,  W/s<^hematic,  instruct., 
pwr    BpJy    data,    clean,    checked.    100%    grtd.    fob     IQQ  50 

R.   E«   GOODHEART  CO.,   INC. 

BOX   1220'GC   BEVERLY   HILLS,   CALIF.  90213 

Phones:    Area    213,    office    272*5707,    messages    275-5342, 
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GENERAL  RADIO 

VARIAC  26  amp  max  output 
model  V-20.  115  volts  AC  50 
cycle  in.  0-135  volts  out. 
These  are  brand  new  surplus 
w/knob  &  plate.  Priced  about 
Va  cost. 

$24.00 


88  MH  TOROIDS.  Two  types  avail- 
able. Open  and  potted.  Used  for 
many  applications  such  as  power 
supplies  and  teletype. 

Open  style  50c  each,  12/$5.00 
Potted  style    G5c  each,  12/$6.00 


19  ALLERTON  ST.,  LYNK,  MASS. 

All  Material  F.O.B.   Lynn,  Mass. 


SIGMA  Relays  115  volt,  60  cycle, 
2  amp  contacts  SPOT. 

75c  ea.  8  for  $5.00 


SIGMA:  DPDT,  5  amp  contacts, 
operation  1.5  volt  dc  or  12  v  ac. 
DPDT  Enclosed,  plug-in  $1.00  ea. 

6  for  $5.00 


SPECIAL:  6  cartons  $25.00      Carton  40  Rolls  $5.00 
TELETYPE  PUNCH  TAPE      Buy  2,  save  on  shipping. 


AN/ART-13  100-WAnXMTR 
11  CHANNELS 
200-1500  Kc 
2  to  18.1  Mc 


Collins  Autotune  Transmit- 
ter, extremely  stable  and 
suited  for  side  band.  Writ- 
ten up  in  QST  Oct.  issue 
1953.    Used,    with   tubes. 


CD's  NEW  Conversion  Book  $3.00.  Pages  of  surplus 
Conversions  plus  3  articles  on  ART-13. 

Meshna's  new  Winter  catalog  now  ready.  Send  2Dc 
for  yours  before  they  are  all  gone. 


Don't  forget: 


Subscription  to  73:  $4 
73   Books:   March,   page  73 
Caveat   Emptor?:   Only  $2 
Gus:   page  4 
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TAB*     •    TRANSISTORS    *     DIODESU 

(TFD!  FACTORY  TESTED  — 
FULL  LEADS. 


P  N  P  ( &0  Watt/ 1 5  Amp  H I  Power 
T036  Cas«l  2N44I,  442,  277, 
27ap  DS501  up  to  50  Volts/ 
VCBO  $1,25  @,  5  for  $5. 
2N27S,  443,  174  up  to  BOV 
$3    (g,    2   for   $5. 


PKP  30  Watt.  2NI55.  156.  255.  242, 
254,  255,  256t  257.  301,  392,  @  35c.  4  tor  SI 
PNP  2  N  670/900  HI  w  35t  @.  4  for  U 
PNP     2N67i/IWatt     50c     @,     8     for     11 

PNP  25W/TO  2K5S8,  539.  540,  t  for  $1 
2NI0S8  e/Sl.  I0B9  4/$L  1040$! 
PNP/T05  SIGNAL  350Ww  25€  @.  5/$i 
NPN   T05   SIGNAL    IF,    RF,    OSC  25c    @» 

6   for   $1 

StJi€on  PNP/T05  &  T0I8  25c  @,  5  for  $1 
2NI046/ll.40@.S/$4.  2NI007/$2<a.  4/S6 
Powar  Hoat  Sink  flnmd  Enual  U  IM 
Sq*    Surffloe  $i    ®).    e   for   |5 

T03G.  T03,  TOlO  Mica  Mtg  30c  m,  4/$l 
Diode  Power  Stud   Mica   Mtg  30c  @.  4/$ I 

ZENERS  I  Watt  6  to  200v  70c  ®.  3/ $2 
ZENERS  lOWatt  6  to  ISOv  $1.45  @*  4/$5 
ZENER  Kit  Asstd  up  to  lOw  3  for  SI 
STABISTORS     up     to      I  watt     5     for     |1 

TfTANSISTORS— TOO   MANY!  U-TEST 

Untfsted  Pwr  DTamonds/T03  10  for  $1 
Urttostid    TOae    up   to    lOOWatts    8   for    $1 

Untested  T05/SIGNAL/slstors,  20  for  i» 
Untested  Power  Diodes  35  Amp  4  for  SI 
Untested  Pwr  Studs  up  to  12Amp   12  for  $1 


D.C.  Power  Supply  H5v/60  to  800 
Cyt.  Output  330  :  Tap  l«5V  up  to 
l50Ma,     Cased     S5t?),     2     for    S9 


STLtCON     POWER     DIODES     *    STUDS 


DC 

50Ptv 

lOOPfv 

1 50Pf  V 

200Pi¥ 

AMP 

3SRms 

70Rmi  , 

lOSRms 

l40Rms 

8 

.08 

J4 

.17 

.24 

12 

.in 

.55 

.70 

.85 

II* 

.20 

.10 

.50 

,75 

35 

,70 

r.oo 

1,50 

2,00 

100 

l,8Ji 

2,05 

2.50 

9J5 

240 

8.75 

4,75 

5,75 

8,75 

DC 

aoopiv 

400PIV 

500Piv 

600  P 11/ 

AMP 

2IORms 

280Rms 

aSQRms 

420  Rms 

i 

.29 

,3Q 

.40 

,48 

12 

1.00 

L35 

1.45 

1.70 

18* 

LOO 

L50 

Quory 

Query 

35 

2.1JI 

2,45 

2.7S 

8J3 

too 

.S.» 

4.60 

5.50 

S-OO 

240 

1 1 .70 

1     17,10 

23.94 

29,70 

•P.F.  PRESS-FIT  AUTOMOTIVE  TYPEi 


f8  Amp  Press  Fit  up  to  20DPiv  4/$t 
2  to  8  Amp  Studs  up  to  600Plv  ft/if 
35  Amp  Studs    ISO  to  2aOPiv  5  for  15 


^'TAB"  ■  SILICON  ZSOMA  DIODES 
NEWEST  TYPE!  LOW  LEAKAGE 


PIv/Rms      Piv/Rm* 
50/35  100/70 


.05 

Pfv/Ri!i» 

400/250 

.IS 


Pl¥/Rmi 

BOO/500 

.85 


,09 


PIv/Rms 

200/140 

.12 


PIv/RmB 

300/2 ro 

.14 


PIv/Rmi 

500/350 
J§ 

Pl¥/Rmi 

900/630 

.45 


Pfv/Rms 

600/420 
.28 

PIv/Rms 

1 000/700 
.85 


Piv/Rins 

700  '490 

-27 

PTv/Rffii 

n0'^''77O 
.75 


GTD  ALL  TESTS  AC/DC  &   LOAD) 


1700  Piv/J200  Rms/750  Ma/$!,20  «PJ. 

io/$ro 

Same  MOO  Piv/770  Rms  75c  ®.  IG/$I  I 
3  Kv/2IOORms/200  Ma/|LSO'^@p  6/$J0 
6  KvM200  Rms/ 200  Ma/$4  (S).  3/$9 
12   KV/34O0   Rms/200  Ma  $B  iS?,  2/$l4 


3CR— SILICON  CONTROL  RECTIFIERS! 


PRV 
25 

m 


150 
200 


7A 


LOO 
L6t 
r.95 
2.20 


I8A 

L 

IJ 

2.t5 

2.45 

2.80 


PRV 

260 
300 

4O0 
500 
600 


7A 
2:70 
3.00 
3.75 
4.75 
5.49 


I8A 
3.00 
8.45 
8,90 

5.85 


UNTESTED    "SCR*'    Up  to  25  Amps.    6/$2 
Glass    Diodes   IN 34,   43,    m,   64.   20   for  |l 


Two  RCA  2N40e  &  Two  Regulators 
RCA  IN232G  on  prtd  ckt.  30e  @,  4/$l 


TAB 

Tm  AT^s  A  Buy 


"TAB*'  Tubes  Factory  Tested,  Inspctd. 
Six  Months  Guaranteed!  No  Rejects  1  Boxed T 
GOVT    &    MFGRS   Surplus  1    new    &    Used 


Low  Prices  1  New  XMTTG  Tubeil 

4-65  A  $7.00  4XI50A$6.75 
4.I25A  15.0^  826  .  Query 
4- 400 A  25.00  8298  ..  T.20 
4-IOOOA  872 A    ..   3,50 

0A2    .  .      .65 


5.00 


0B2  .55 

5R4WaA 

3-50 
24G    .  Query 


We  Swap  Tubes  t  What  Do/t7  Efaver 


0A3 
0C3 
0D3 
0Z4 

IL4 
IR4 
IS4 
IBS 


IT4 
ITS     . 
IU4 

IU5 
2C39A 

2C40 
2C43 
2C5I 


M 
.70 

.59 
.79 
.82 

/$1 
.78 

.68 


5R4 

5T4 

5V4 

5Z3 

6A7 

6A8 

6AB4 

6  A  07 


LOO 

6F7     .. 

,99 

.90 

6F8     .. 

L39 

.39 

6H6     .. 

,59 

.89 

6J5      ., 

.59 

LOO 

6J6 

.59 

.99 

6K6     .  . 

.59 

.59 

GL6      .. 

1.19 

,72 

6SN7    . 

,72 

Send  25c  for  Catalog! 


.85 

,95 

6  /  $1 

.75 

Q 

5  50 

6.50 

2.00 


SAG  5 

6AG7 

6AK5 

GAL5 

6AQ5 

6AR8 

6AS7 

GATS 


.65 

.75 

.69 

.55 

.66 

1,95 

3.49 

2    $1 


6V66T 
I2AU7 
I2A6 
25L6 
25T      . 
2807 
50LG 
83V    .. 


.90 
.69 
Ari 
.72 
4.00 
,S9 
i  ■ '  ■ ' 
.li5 


We    Buy  I 

?D2I    ., 

ZK25 

2K26 


We    Sell! 


2V3 
2X2 
4X250B 


.65 
9.75 
30.00 
2/11 

.48 


5BP4 


30.00 
7,95 


6BA6 

6BE6 

GBK7 

6BQ6 

6SY5 

6BZ6 

6C4 


.59 

.99 

1.19 

L19 

,91 

.45 


Wo    Trade  I 
250TL     19.45 


VR92 

3SHA 
4f@B    , 
450TL 

8r3 

815    .. 


5/$l 
3/$[ 
IB.  00 
43.00 

L75 


Top  t$%  Paid  for  All  Tubes! 


**VOLT-TAB"  OOOWatt  Speed  Control 
1 15V AC    S4,50    #.    2    for    $8 


886A     Xfmr    2.5V/ lOA/ lOKv/ IrtsI    $3     @ 
Baffentine   it300   AC /Lab    Mtr,  $54 

iSd)    Choke   4Hy/a.5A/27Q    $40    @.    2/$6 
"VARIACS"    L/N    0-i3Sv/7.5A         ,      $15 
'^VARIACS"    t/N    0-J35V/3A    ......  .$10 

TWO    aeeA^s    &    FM.    Xfmr.    ,.,,.$6 


SILICON  TUBE    REPLACEMENTS 
0Z4     UNIVERSAL  $1,73  O,  2/$3| 
5U4     ll20Rms/l600lnv       $2  #,  B/%S, 
5R4     l900Rms/2800rnv      $9  #,  2/$ 1 5 
866     5Kv/i?ms  -  l0.4Kv    Ini^ 
*n   @,  2/$20| 


Mrca    Condsr    .006    @    2500V    4/$  I 
Snooperscope    Tube    2*    $5    @,    2/$9 
Mini- Fan   6  or    l2Vac/60Cys   $2    O.    S/S5 
4X150    Ceramic    Loktal    $L25    @,    2/ $2 
Line    Filter 
Line    Fflter    50Amp/250VAC  $10  @.  2/$[6 

DC  3*/2''/ Meter/ RD/SOOMa    $4     (®.     2/$7 

DC  li/i'    Meter/RD/IOOMa    $3    @ 

DC  2'/^*    Meter/ RD /30V DC    S3    @,    2/ $5 

AC  3*/j*    Meter    RD     '^OVOC    S5    ®.    2    $9 

DC  4*    Meter/RD/IMa/$5    @,    2/$9 


Battery  Charger  6&I2V  Charges  up 
to  5Amp  "Approved"  Heavy  Duty  De- 
sign    with     Klixon     Circuit     Breaker. 


Operates    220 

60    Cys    S8,    2 


or    IIOVAC    @ 

for    SIS.    7/ $49 


50    or 


Transformers — Alf    Input    llSv/eoCys   VCT 

m    2S0Ma,    6V/8A/5A/3A  $6,    2/SlO 

4a0VDC  Supply  @  200MA  &  SiJicon  Rect 
&    Filters   $10 

20VAC  &  TAPS/,8J2,I6.  20V  @  4A,  $3 
32VCT/IA   or  2Xr6V   @    I  A,   S8  @,   $2/S5 

Line  FJHer  4.5A  «  lf5VAC  4  for  $f 
Line  Filter  5A  r&  125VAC  2  lor  $1 
Converter   Fflter  400  Ma  @  28V DC  4  for  $1 

Converter  Filter  Input  3A  ^  30VDC  4/SJ 
2.5MH    Pi  Wound  Choke    National   5  for  $1 

IF*  Buy,  Seli  &  Trade 

SEND  25«  FOR  CATALOG 

Terms    MIn    Order    $3 
FOB    New  York. 
10    Day    Gtd. 
Our   20th   Year. 

IIINM   Liberty  SL,  N,Y.  6,  N.Y,  Re  2-6245 


"TAB" 


"TAB'^   FOR   THE   BEST   KlTSl 


a- 


fffl- 


O  Q^^      Oh*-'" ^'  o 


or 

oo 


I*  ^ 

—  CM 


o  ^  ffl  dfl  **  •'^  _ 

*)    «■  L^  ^'  1^  M  o 

*^*-  ^^  fff  t  = 


»fl  —  ^  — 


CM 
CM'— 


+-f  Q  *fl  _ 
«  Q  o  C; 


*4 

o 


^  ^^:^^:x£^^^^:3f:^^:3E^:^^^ 


It 


t^ 


*-2 


ufl 


v.* 


«0 

£^r  «fl  «  = 

—  e  p  eg 

U,—  u  ^ 


■□ 
o 

oo 

ITS  — 


OS    J^    &  «0 


al  o  « 
IT 


I 


H 

-a 


IS 

O 


eft  t  g 
.  ■_  o 

£      Q- 

o 
*o  — •& 


I-  —  —  eU  tn  a 

_  WE ffl  «  E  E 


W.E,    Polar    ReTay   if255A/S5   (®.   2  f or  S9 

WE.     Socket     for     ii:255A      Relay,     $2.50 

Torotds    88Mliy     New    Pekg    SI     %.    6   S5 

6.3VCT   @    J5.5A   &.  6.3 VCT   @   2A   $4  #, 

2/$6 

200 KC    Freg    Std    Xtal^    $2    @.    2/ $3 

Printed    Ckt    Bd    New    Blank   9x12*   $1    @, 

KNxon  5 A  Reset  Ckt  Breaker  $r  ^.  8/S5 
2K  to  8K  Headsets  Good  Used  S3  @«  2/ $5 
Xtal    Blanks    k%%\   Types    12  for   $1 

WANTED  TEST  SETS 
&  EQUIPMENT 
Bandswitch  Ceramie  500W  2P/6Pos  $3  @. 
2    for    $5 

6Hy-305Ma    Choke    Cased    $3    #.    2/ $5 
7-'/aHy-400Ma    Choke    Cased   $7    @,    2 '$'2 
250Mfd   @  450  Wv  Lcctlytit  4/SSB  $3   @, 
4    $10 

Cndsr    Oil    I OM fd  x  600-2x2.5    &.    5Mfd    $1 
@.    I5/$I0 

Cndsr    Oti    BMfd    m     tSOOV    $4    @,    4/110 
880 Vet    #    735 Ma    for    SSB    $9    @.    2/$!6 
4aOVet  @   40Ma  &   6.3  @    L5A  CSO    $L5D 
tp) .    4  /  $5 
lOVct    @   5A   &   7,5Vct   @    3A   CSD    $6    @, 

2  for    $10 

WANTED  LAB  METERS!  BRIDGES! 

K-POTS! 
Pwr    Sup     Kit    900VOC    @    SOOMa    St>    4/ 
Silicon    Diodes    l700Piv   FWB  $J2 
Pwr    Sup     Kit    1200V DC    @    2nOMa/Xfmr 
&    FWB    SiJicon    Rect    $10    @.    2    for   $13 
Modulation     Xfmr    80W/I5K    to    5.7  K     $5 
Headset     Rubber     Bunyon     Pads     pair     SI 
Socket    Ceramic    1625    Tube    4 /SI 
Socket   Ceramie   866   Tube   4 /Si 
Socket    Ceramic   4X1 50/ Loktal   4/S2 

WANTED  YOUR  -  ORDER  -  TODAY! 
6MTR  Ground- Plane  Ant  (R  Exp)  $4 
Knob  Spin-Crank  60343  Type  $1 
MiniFan  G  or  12  VAC  SL50  (S),  4  for  $5 
Beam  Indicator  Selsyns  24VAC  2  for  $10 
Precis  I  on  TLI47  Feeler  Relay  Gage  Si 
a  foot    Elec.   Cord  itIGga  ^  Plug  39Cf  @, 

3  /$l 

Fuse    250Ma/3AG    5    for    30c.     100    tor    $3 

DON'T  C'WRITE  &  SEND  ORDER/ 
XMTTG    Mica    Condsr   ,006    @    2,5Kv    39c 

XMTTG    Mica    Cndsr    .00025    @    8K¥    75c 

®.    4/S2 

Mlni^  Rectifier     FWB     25Ma     @      II5VDC 

3  for  $1 

Mlcro-Swltcb     Rated    40Amp     AC    4.     DC 

4  for   $1 

Band  Pass     Filters     60     or    90     or     ISOCys 

3  for  $5 

T30   Throat    Mikes    $1    @.    4   for   $3 

''Bfuning"      6"      Parallel      Rule     i+l 

3   for  $2 

Linear     SawTooth      Pot      KSI5I38/W. 

3   for   $1 

RUSH  YOUR  ORDER  TODAY. 
QTYS  UMITED! 


*RIL  1965 
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WEEK  TRIAL  IN  YOUR 


GALAXY  V ! 


O 


WRL  GUARANTEES  SATISFACTION! 

YOU  BE  THE  JUDGE  AFTER  A  TWO  -  WEEK 
FREE  TRIAL  ...  NO  OBLIGATION.  GALAXY 
TRANSCEIVERS  OFFER  YOU  MORE  FEA- 
TURES PER  DOLLAR  THAN  ANY  COMPAR- 
ABLE TRANSCEIVER  ON  THE  MARKET  •  300 
Watts  SSB/CW  Input  •  Best  Filter  Available  • 
Transistorized  AVC/AUDIO/VOX  •  Most  Com- 
pact Transceivers  With  5  or  3  band  Full  Cover- 
age •  New  VFO  Side  View  Dial  •  Selectable  USB 

or  LSB  •  Portable  For  Mobile  or  Fixed  Operation. 
*WRITE  FOR  DETAILS  ON  FREE  TRIAL  OFFER! 


GALAXY  III 

80^0-20   Meters 

only  $349.95 

No  down  payment 
$17.00   monthly 

WRL  Charg-A'Pian 

GALAXY  V 

80*40<20-15*10  Meters 

only  $469.95 

No  down  payment 
$21.00  monthly 

WRL  Charg'APIan 


NEW   DELUXE   CW  MONITOR 


4    V^ 


«1|J.»« 


onfy   $29.95 


Monitor  and  Improve 
your  CW.  A  must  for 
every  CW  operator. 
Use  with  any   trans- 
mitter or  transceiver 


Rejecfor  NOTCH   FILTER 

-  Transistorized 


Tunable  — 

—  Powerful  suppression 

of  hetrodynes  and  QRM. 

Use  with  any  receiver  or 

transceiver.  Just  connects 

between  receiver  and  PM 

speaker. 


only    $34.95 


''Got  Our  1965  Cafofog?" 

FINEST   SELECTION   OF   HAM 
EQUIPMENT   EVER  ASSEMBLED 

ALWAYS  the  TOP 
TRADE  ailov^ance 

ALWAYS  the  best 
in  terms  from 

"the  house  the 
hams  built" 


Leo  I.  Meyerson-W0GFQ 
President 


WORLD  RADIO  LABORATORIES 

3415  West  Broadway 
Council  Bluffs,  Iowa    51504 

□  Send  details  on  Galaxy  FREE  Trial  offer, 

D  Ship  CW  Monitor  for      H  Ship   Rejector  fo 


$29.95  +  postage- 
Q  Send  1965  Catalog 


$34.95  +  postage, 

n  Send  Reconditioned 
''Blue  Book"  prices 


Call 


I 

I 
I 
I 

I 
I 
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73    MAGAZIh 


LEO  SAYS:  BUY  DIRECT  AND  SAVE  BIG 


ON  THESE  WRl  HAM  EX€lUSIVa 


Leo     I.     Meyefson 
W0GFQ 


CEIVER 


Low  cost, 


me? 


insceiver 


WVG   MARK   II 

ALL   BAND 

VERTICAL 
ANTENNA 

Low  cost  -^^  self-sup- 
porting 10  '80  meter 
antenna.  Tunes  3.5 

—  30  Mc  with  man- 
ual tap  adjustment. 
Feed  with  52  ohm 
coax.  Quick  rnstatta- 
tion.  Amazing  effi- 
ciency for  DX  or  lo- 
cal contacts.  Used 
as  portable  antenna 
also. 

$15.95 

Postpaid 

Continental   USA 

MECHANICAL  SPECS: 

Overall  ht.  —  18'.  Tub- 
ing  diameter  —  1  1/4" 
to  7/16".  Max.  unguyed 
wind  survival  —  50  mph. 

—  Mtg.  bracket  for  1% 
mast.  Wt.  5  ibs. 

ELECTRICAL  SPECS: 

Maximum  power:  1000 
watts  AM  or  CW  —  2 
KW  PEP.  Omnidirection* 
aL  Vertical   polarized* 


;ompact, 

Stable  superhet  receiver.  5  watt 
transmitter,  featuring  PTT,  using  std. 
(Ft  243)  8  Mc  range  xtals,  non-critical 
coils,  plate  modulation,  power  and 
modulation  indicators,  10  tube  per 
form  a  nee.  Step-by-step  manual  includ 
ed.  Wt.  9  Ibs.  115  VAC  Power  supply 
(kit)  —  15.95, 


only 
$39.95 


5  Watt  input 
Sensitivity  — 


better  than  1  UV 


Selective  —  20KC 
49-54  Mc  coverage 


60B  points 


#  ^ 


PSA-63  POWER  SUPPLY 

Universal  Power  Supply:  Powers  most 
AM  rigs  up  to  100  watts,  SSB  units  — 
up  to  200  watts,  PEP-  Silicon  rectifiers 
provide  both  300  VDC  &  600  VDC  @ 
300  Ma.,  ICAS  (210  watts  total),  plus 
6  VAC  p  iOA  or  12  VAC  @  5A,  plus 
95  VAC  ©  10  Ma.  Size  11 U"  x  4V^" 
X  6".  Wt,  15  lbs.  Kit  —  24.95,  Wired  — 
39,95.    Opt 'I   cabinet  —  4,95. 

•  Use  with  30-200  watt  XMTRS — XCVRS 

•  Dual  voltage  B+  Fil.  power-bras 

•  Customized  units  available — Extra 


only 
$24.95 


DUO-DOUBLET  84 


VM    ^    1   1  I  3=t 


"^ 


t    I    t 


\    i    \.^L 


I 
I 


WRL'S   12R 
GENERATOR 


NEW  80-40  meter  dfapole  using  proven  parallel 
dtapole  principle  to  resonate  on  both  bands.  Re- 
quires only  one  52  ohm  feed  line  (coax  not  sup- 
plied). Kit  includes  wire,  insufators,  center  con- 
nector AfuM  instructions-  Complete  formula  sup- 
plied  &  quick  graph  chart  for  easy  adjustment. 
May  be  used  on  15  meters  also.  SWR:  Better 
than  2:1  at  resonance  —  80/40.  Max.  length  — 
123  ft  :  140  ft.  for  lowest  CW  range.  Easy  to  in- 
staJI.   Wt.  AV2    lbs.   Shipped    Parcel   Post. 


80-40   Meter  Dtapole 
One  Feed  line 


$7.95 


$149.95 


I 


o  i 


Shielded     ignition,     1250 

Watts,   115   VAC,   60  cy,, 

77  tbs. 

(FOB  Milwaukee, 

Wisconsin) 


I 
I 


SS  3  "Q" 
MULTIPLIER 

•  Notch  and 
peak 

»    Self  Powered 

•  One  simple 
receiver 
connection 


Int'l  115  VAC  P.S. 
Plugs  into  Collins 

75S1.     KWM-2     & 
others.    Use    with 
receivers  having 
455KC'IF:    AC    or 
DC   powered.   Adj. 
selectivity:    300 
cy.    to     10     KC, 
Sharp    rejection  ^ 
(50DB)    null    forH 
hetrodynes.    6*^'^  H 
X  41/4"  X  4V^'\ 


ANTENNA  TUNER 
MM*100 


$15.95 
kit 


I 


[C  ki^., 


$4.98  I  96.37 


$10.95 

kit 


Specifically  de- 
signed   to    match 

end-fed  long  wire 
which  is  14  wave, 
or  multiples 
thereof,  to  50 
oh  m  transmit- 
ters.  Panel  lamp 
indicator.  For  in- 
puts up  to  150 
watts  SSB,  100 
watts  CW,  75 
watts  AM.  4  X  5 
x  4  steel  case. 
Reduces  TVl, 


I 


WORLD  RADIO  LABORATORrES,  INC. 
3415  West  Broadway 
Council  Bluffs,  fowa    51504 


WRL  NUVISTOR  PREAMP  PRINTED 
CIRCUITS 

PA 50-2  Stage  preamplifier  for  6  me- 
ters. Use  2  RCA  6GW4  nuvistors.  High- 
est grade  glass  epoxy  board.  Assem- 
bled and  pre-aligned  for  50  ohm  input- 
output.  Requires  60-120  VDC  @  10 
MA.  &  6.3  VAC 

Size  23/4"  X  2V4".  Wired  $6.37 
PA-144  Same   as   above   except   only   1 
6CW4   nu  vis  tor  &   for  2    meters.  Wtred 
$4.98  (less  6CW4  tubes). 


I 
I 

I 

I 


Rush  me  FREE! 

D   WRL  1965 
Catalog 


□    Reconditioned 
Specials! 


Please  rush  me  Item 


Enclosed  is  □  Cash  □  Charge'^n   COD  (25%  cash  w/order) 
^If   new    customer,  send    credit    info  with    your  charge  order 


Name. 


Address. 
City- 


I 
I 

I 
I 
I 
I 


Clip  &  Maff 


a  steal 


Feel  like  a  little  larceny?  Go  ahiad.  Take  advaivLa^^e  u£  us.  At  only  $685.00,  Nationars 
NCX-5  transceiver  is  a  steal.  Here's  a  total  station  transceiver  for  the  80  through  10  meter 
bands  which  pives  you  more  features  and  performance  than  any  other  transceiver  at  any 
price.  Judg:e  the  NCX-5  by  any  criterion:  Dial  Calibration  usinpr  a  digrital  counter  with 
accuracy  to  one  Kc  and  read-out  to  100  cps  —  ten  times  better  than  any  other  amateur 
equipment  available.  Stability  from  a  cold  start  with  a  linear  solid-state  VFO  %vhich  elimi- 
nates tube-type  warm-up  drift  due  to  electrode  structure  changfe  with  temperature.  Each 
VFO  individually  temperature  compensated  and  douhle-reiDrulated  against  input  voltage  vari- 
ation, LonfT-torm  stability  from  a  cold  stai^t  superior  to  most  tube^type  VFO's  after  warm- 
up.  Selectivity  with  an  8-pole  crystal  lattice  filter  substantially  superior  to  any  filter  of  an^^ 
type  ever  used  in  commercial  amateur  pear.  6-60  db  shape  factor  of  1.7:1  and  2.7  Kc  band- 
width assures  superb  sideband  suppression  and  adjacent-channel  receive  selectivity  with 
pleasing,  natural  voice  quality.  Sensitivity  of  0,5  /iv  for  10  db  S/N,  using  two  RF  stages 
on  all  bands.  Split-frequency  operation  with  built-in  Transceive  Vernier  for  ±5  Kc  indepen- 
dent receiver  tuning.  Also  accessory  VX-501  VFO  console  to  provide  completely  indepen- 
dent control  of  receiver  and  transmitter  frequencies  as  well  as  transceive  operation  con- 
trolled by  either  NCX-5  or  VX-50L  Console  also  provides  choice  of  five  crystaUcont rolled 
frequencies  for  net  or  novice  use.  Complete  AM  and  CW  facilities  including  separate  high- 
quality  AM  detector  and  break-in  CW  with  adjustable  release  time.  Quality  and  workman- 
ship you  expect  from  National — one-jt^ear  guarantee  against  component  failure  and  the 
neatest  wiring  youVe  seen  since  the  last  sun-spot  cycle  ,  .  *  right-angle  component  dress, 
with  even  the  resistor  color-codes  all  lined  up  in  the  same  direction.  And  everything  else 
you  want  in  a  transceiver  ,  -  .  precision  styling  that  complements  the  NCX-5's  performance 
•  .  •  200  watts  PEP  punch  on  SSB  oi*  CW  .  .  ,  10  db  of  ALC  for  maximum  talk-power  with- 
out flat-topping  or  splatter  •  ,  .  front  panel  choice  of  VOX,  push-to«talk,  or  manual  operation 
• . .  SSB/CW/AM  AGC  and  D'Arsonval  S-meter/PA  meter  .  .  •  mobile  mount  included  -  -  , 
even  optional  deluxe  oiled  walnut  cabinets  separately  available  for  the  NCX-5,  NCX-A  AC 
supply/speaker  console,  and  VX-501  VFO  console  for  custom  home  installations. 
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